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Cut Time of Malleable Anneal 


Accelerated Production with Improvement in Uniformity of Castings Accom- 
plished in Tunnel Type Annealing Oven Operated in Chicago 
Foundry—Remote Control Featured 
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NNEALING or heat treating is malleable until it has been annealed. ovens are built in series with walls 


as much an inherent step in The time consideration is a perma- common to two or more ovens, the 

producing malleable castings as_ nent factor in producing malleable cast- heat range is difficult to control 
is melting a part of making castings ings. Obviously, with large periodic For these reasons the development 
in gray iron or any other metal. As_ ovens, the time of the anneal is greatly of the tunnel type continuous oven, 
such, the term heat treating malleable lengthened by the requirement of re- ‘through which pots of castings are 
iron perhaps is a misnomer, for the heating the entire oven after eaca an passed in regular sequence represented 
changes are fundamental, the proper- neal, and by the length of time neces a long step forward in malleable prac- 
ties of the hard iron are so modified sary for loading and unloading the tice. This type of oven is adapted to 
that a different product emerges from oven. Also with increased production the production of a large tonnage 
the annealing ovens after the interval an increased number of ovens are re- of castings, although units have been 
of time necessary to change the com- quired. Further, integral construction designed for as low as 5 tons a day 
bined carbon to the free form of tem- of ovens is insisted upon by experts Where a heavy output is obtained and 
per carbon. In fact, malleable is not who point out that when a number of a great quantity of castings are com- 




















POTS ARE CHARGED AND LOADED ON THE CARS, A SURPLUS BEING PROVIDED AGAINST THI riMt THRE LUAD 
ING GANG IS IDLE—NOTE THE CLOSE SEAT PROVIDED BELOW THE POTS 
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ing steadily from the foundry, th 
continuous oven gives excellent service 

Phe International Harvester Co, 
{ hicago Ss i large producer ( mal 
leable cast S which ire utilized in 
thie Mla facture oO! Val u t r« of 


mplement and 1 wae tent 
ipiem ile 0 ( un 


foundry at the Me‘ 
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hit 


192] I his Wa bullt accord i tiie 
design and under the direction of the 
American Dressler Tunnel k Ine 

Cleveland The unit sofas emon 
strated its value in-service that a 
second kiln, similar in general, but 


embodying later refinements in pra 


tice, was built alongside the first 


The second oven was completed in 
May 1923. 
The factors which influenced the 


International company to build the 


second oven were the shortened time 
of anneal, the ability to, follow the 
progress of certain castings or groups 
of castings through the anneal, and 
the means which were afforded to fix 
responsibility for defectives or hard 
castings at later stages of fabrication 
Those in immediate charge of the 
tunnel kilns, who previously were ta 


the quality product 
ty] 


used, state 


miliar with of 


obtained with the of annealing 


previously that im 


ovens 

plement castings made with cored 

holes which have to be real ed iTé 

indicative of the results possible with 

the continuous oven. Since the tunnel 
vere }) ed nm scrvice less t il 


THE FOUNDRY 


ilf as Many reamers are required tor 
- ae 
a giver yveignt oft castings fillts a i 
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vere used und previous pra ‘ 
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LOADED CARS 
PUSHED INTO 


ENTER 
THE 
\RE 


THE ¢ 
KILN BY 
OPERATED 


the west kin as it 1s designated’ by 
the company. A short outline of the 
method followed in preparing the cast 


ings for annealing, and in handling 

them into and out of the oven will 

ser\ to assist in understanding the 

innealing practice 

\ hard isting ro the yun 

ire delivere to the al iling depart 

née t vhic i in i Separate yuilding 
two vheel carts oO trucks 
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Fig 2 


castings are paid a 


Men 


piec c 


similar to that shown in 


wheeling the 


work rate. The castings are dumped 
the concrete floor at the side of 
the stand of roller conveyors shown 


) ] } 
i Fig. 2 the loading end _ being 
, , J 
shown in the foreground in this 1 
Stratiol These castings, which \v iry 
om the most minute cha ] ks ss 
i cn I qdiamete p ) ear 
guards weighing 10 or 15 pounds e 
: 
hen placed it pen cast ‘ eal 
pots consist vy t tou sides and 
i ) tom } | 4 } tru ~ | 0 
, ‘ 
posite ce ers as 
Phe castings ire lass 
1 4 ¢ ‘. x is ad , 
| castings Ca \ re Sa ( ! 
Ie id ( cate ets Vat a4 
) { T > i 
I ed art mac Io tne \ us 





HAMBER 
HYDRAULI 
HYDRAULICALLY 





ON A TRANSFER 


RAM—THE 


CAR AND 
DOORS 


ARE 


three pots are placed on the bottam 
one, making a_ stack of four units. 
The joints are luted, an iron cover 


Is placed on the t pmost pot and luted, 


ind the four togethe 


are swung to 
the annealing oven car in the man 


stacks 


normal 


of 
full 


Cl shown Nn Fig 4 Six 
tute i 


car as may be noted in Fig. 1 


y 
Ch cars used are equipped with 
roller he iring wheels The two 
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heels on one side are provided with night or even over a holiday or Sat The entrance to the west tunnel kiln 
nside and outside flanges to hold the urday afternoon and Sunday is shown in Fig. 3. When the loaded 
rs on the rails, while the opposite [The loaded cars, and empties alike, car is brought across from the trans 
heels are flat This provides against are moved about the tracks, being’ verse track it is pushed by the stor 
iteral expansion strains on the track either pushed or pulled by electri age battery truck upon the transfer 
on the flanges when the cars art storage battery industrial trucks car as shown Chis transfer car s 
issed through the heated zone of the ro return to the point where the operated by a hydraulic ram, which in 
nealing kiln. The cars are covered cars of annealed castings emerge from the illustration is shown at the end 
th blocks of refractory material upon the kiln, the cycle of operations ex of its line of travel When the ram 
hich is placed a flat iron plate of ternal to the annealing oven will be 
out l-inch thickness and sufhcient described The cars e pushed om 
Ca to dist pute the W € geht rf the < cooimge chambe pon turntal le 
ts and charge S over! the entire Sut whic h revolves them to a track way 
The refractory blocks overhang vhich extends at right angles to the | 
htly t the edges, and their col ength of the kil H they re | 
ed surtace s preat tha that ot taken WwW »\ i St uo battery 
iron pl it¢ n € ich Car, affordu v truck, nd pull d over to a second 
insulating medium between — th turntable, turned at right angles and | 
ited pots and the car beneath. T! then pushed down to the remote end | 
ethod of protecting the trucks them- of the roller conveyor shown in Fig. | 








FIG. 5—-ABOVE—THE 
BOXES OF AN- 
NEALED CASTINGS 
ARE TIPPED AND 
DUMP THEIR CON. 
TENTS INTO TRUCKS 
FOR REMOVAL 


td 








FIG. 4—-THE POTS OF CASTINGS ARE STACKED, FOUR UP, AND MUDDED, 
AFTER WHICH THE CRANE LIFTS THEM TO THE CHARGING CAR 
selves, including the wheels and bear- 2. It may be observed that a num is reversed the car is drawn back into 


ngs, from the heat of the annuealing ber of cars await unloading, so that the entrance chamber, which in ordi- 


hamber is explained later from the time the castings come from nary practice is separated from the 
The pots weigh approximately 600 the cooling chamber until they are main portion of the kiln by a steel 
ounds, the charges average 400 pounds shaken out, 12 hours or more elapse door. This door, which is operated 
nd the complete unit of truck, pots and the castings are thoroughly cooled. hydraulically from the outside through 
nd castings weigh 30,000 pounds Each pot is taken from the car in the lever B, is raised vertically to the 
After the cars are loaded they are turn, and lifted by two loop chains _ position shown at A, Fig. 3. as soon 
ushed along a track parallel to the from the crane hook, which engage as the outer swinging door C is 
iln until they encounter a transverse the lugs on the pots. The pots pivot swung back into place and secured 


ackway, running at right angles and on the lugs, so that they may be When the transfer car has been drawn 


erminating at the entrance to. the turned and the castings dropped di into the entry chamber, it is auto- 
In. It may be noted that a con rectly into the iron box trucks for matically lined so that the wheels of 
derable storage space is allotted for removal from the annealing room the car with its charge of pots are 
e loaded cars. This permits enough Each pot then is placed directly upon in position to roll upon the track 

be loaded bv the loading gang a short board on the roller conveyor within the kiln The outer swinging 
hich works only a single 8-hour turn, ind given a shove which carries it door then is closed, the inner door 
» accumulate a surplus which will down to the point where it again is A is raised, and the hydraulic pusher 


1 


rve to feed the annealing oven at loaded and started for the ovens. is started, shoving the loaded car 
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slowly into the main portion of the 


kiln. This car in turn shoves th 


others within the kiln, expelling one 


car from the cooling chamber 
\ description of the kiln will serve 
followed in 


to explain the procedure 


‘he main tunnel section 
s constructed of brick side 
arched brick roof. This outer 
tect 


annealing. JT 
walls 
ind an 
structure is 323 feet long and 17 
inner por 
brick, 


outer wall by a 


6 inches wide over all. The 


lined with’ refractory 


tion 1s 


ceparated from the 


heat insulating powder. Two inne 
shelves 2 feet 5% inches above the 
level of the track which’ extends 


through the center of the kiln, serve 


combustion chambers 
with the 


effective seal 


to support the 
and also to form tops oi 
the annealing cars, an 
against reflected heat from the 
portion of the kiln. This 
heat, as noted previously, if permitted 
trucks of annealing cars 
them to such 


upper 


EXCESSIVE 


to reach the 
or tracks would damage 


an extent that the cars could not b« 


pushed along through the kiln chamber. 


FIG. 6—ABOVE—LOG 
CHART SHOWING 
THE POSITION OF 
CARS IN THE OVEN, 
PYROMETER AND 
BURNER STATIONS 
AND TEMPERATURE 
GRADIENT 


FIG. 7—RIGHT—THE 
PRESSURE GAGE ON 
THE PUSHING RAM 
FORMS A RECORD 
CHECK ON THE 
TIME OF CHARGING 
AND REMOVING 
CARS 


. . ° ° 
Further to assist in keeping the kiln cars of air per 


cooled, the pipes 
sides of the 
stant current of air 
the kiln to the other, 
These pipes, 


means for supplying 





extending along the sure, 
tunnel kiln, pass a 
from one end of fan exerting 7 inches of vacuum. The 
under 
side, provide js 


cubic feet 


three to a 
2200 


minute, at 1 pound pres- 
through by a 


an exhaust 


which is forced 


con- blower further assisted by 


the cars. rate at which this air travels through 
given as 100 feet 
Pipes extending the entire 


per second. 


height 
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FIG rity OOLING ZONI S PROVIDED WITH PIPES FOR CIRCI ATING AIR AT THE SIDE OF TH STACKS OF PO 
EMPTY ARS FORM THE SEMBLANCE OF A FLOOR ALONG THE KILN 


of the kiln are sed to cool] that por- ne zone ind in the distance the en- to act as a seal and to prevent the 
tio! the kilt O1Ve ove! to the trance end of the _ kiln The lower heat of the kiln Irom reaching the 
cars Ww , g brought down surface is not the floor of the kiln, trucks and trackway beneath. 

slowly from the high temperature of but is a continuous line of unloaded At a point 160 feet from the « 
the soaking zone These pipes may be cars. This illustrates the manner in {trance end. the cut off walls show 
noted in Fig. 9 which shows the cool- which the surface of the cars serves jp the foreground in Fig. & serve to 


separate the heating and soaking zones 






















from the cooling zones Che arrangé 
ment of these walls is evident from 
the operation chart, Fig. 6 


The combustion chambers are a mod- 


} 


ified triangle in section, and are dé 

FIG. 10— POSITIVE signed to mix the air-and fuel t 
PRESSURE BLOW. 
ERS FORCE THE ‘ : ‘ : 
PRODUCER GAS without flame lhe heat enters thie 
THROUGH THE kiln through the upper openings to be 
MAINS TO THE utet = £ Sia &. oncsd 
BURNER PIPES 


' 


burn within them, giving combustio 


the curved root ot the tunnel fron 
which the heat currents are deflected 
downward. The design of the com 
bustion chamber segments is such 


, , ; 
when heated they act i naivi 





chimneys 
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FIG. 11 TYPICAL CROSS SECTION Of] KILN IN THE SOAKING ZONI 


bustio downward and through — the , 59 cars a the length 
port WI at / rig Ss, Irom whence ) one Car, 5 5 feet 

they are exhausted. The independent The preheating zone extends in- 
segments are dovetailed and luted 1 vard a distance about 70 feet from 
place, SO that in ettect they con the doorwa\ separating the cntrance 
stitute one long combustion chamber chamber from the kiln The next &8& 
extending the entire length of — th feet is maintained at full annealing 
preheating ind soaking ZO Lhe ] temperature, while th temperature Ir p 
cular openings in the breast or .to1 egins at a point about 12 or 15 feet 


ward walls of the segments serve to 4 
permit heat to be_ reflected directly 


from the inner wall of the combus- 


tion chamber outward to the pots A 
typical cross section in the soaking 
zone is shown in Fig. 11. Suitable 
expansion joints in the refractory lin 
ing and in the lines of combustion 
chambers take up the difference due 
to the temperature ranges within the 
kiln 

At one end of the kiln is the en- 
trance chamber previously noted. The 
arrangement of the inner door which 
seals the kiln while a car is being 
placed within the entrance room serves 
to conserve heat. Further, when the 


outer door is closed and that com 





municating with the entrance cham 





ber is opened, a certain amount ofr FIG. 12—GAS PIPES AT THEIR POINT 
preheating takes place as the car 1s OF ENTRANCE TO THE COMBUS 
PION CHAMBER ARE TRAPPED 
ro REMOVI WATER AND 


ly provided with two rAR 


shoved into the kiln. The outlet cham 
ber 1s. similar 


doors, one communicating from. the 


kiln to the outlet chamber and the trom th it off walls which separ- 
other with the outside of the kiln ite the soaking zone trom the cool 
The capacity of the west kiln, as img zone, These walls are about 160 
may ( noted trot the log chart eet from the entrance door previously 
show! Fig. 6, 1s 60 cars, counting entioned Che remaining portion, 
one each in the admission and outlet covering ut 163 teet, is occupied 
chambers The combined weight of irs h are coolin wwly as 
the entire train of cars, pots and cast ire elled through to the out 
nes contained estimated at 1,800 let door. 
000 pounds. From this may judged the ideal temperature curve, given 
the pushing effect which the hydraulic »y the log chart is shown in rela- 
ram must exert to move the entire’ tion to the thermocouples which are 
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indicated by the stations 1 to 22 
on the plan presented. This log chart 
gives the ideal temperatures, the dis- 
tances of the thermocouples from each 
other and from the entrance door. It 
may be noted that at stations 5, 6, 7, 
8, 9 and 10 three thermocouples are placed, 
marked as 5 5E and 5W, etc. Ob 
viously, it is desired that these pyrom 
eter readings should be identical, and 
any variation is compensated at once 
by adjusting the delivery of air and 
gas to the burners on opposite sides 
of the kiln, as is explained later 
According to the ideal schedule of 
operation, any number of cars from 
8 to 14 within a 24-hour day may 
be accommodated. In this manner the 


speed of the kiln is regulated by the 


demand which exists for its services 
lt more than 14 cars per day of cast 
ugs are at hand for annealing, tl 
second oven 1s called into service. On 
the basis of 8 cars per day, a car is 


pushed into the oven every 3 hours 


(his means that the train of cars 
travels at the rat t nl ir length 
5.5 feet in 3 Ours ) 1.833 ct 
per hour The preheating zone is 72 
cet n lei rth, so la iT ipse¢ 
time in bringing a= cat Ip » hea 
s slightly over 39 hours Th I 
img zone Is Sd teet in length so that 
the time occupied by a cal traveling 
is distance is practically 48 hours 


rhe cooling range, that is from the 


start of the cooling until the time 

car emerges at the outlet chamber S 
about 93 hours. The total time elapsed 
from the time the car enters the kiln 
on the 8-car-per-day cycle until it 


emerges is about 180 hours 


lhe shortest time occupied nm tra 
versing the entire length of the tun- 
nel, that is on a schedule of 14 cars 
per day, is slightly in excess of 100 
hours. Under this procedure a _ car 
is a little over 23 hours coming up 


+ 


to heat, remains 27.5 hours at full 
temperature and receives 53 hours in 
the cooling zone. 

\verage operation during the fall 
season has required 11 cars per day 
to be put through the kiln. On this 
basis a total of 130 hours is taken 
to complete the cycle. Of this elapsed 
time each car is 29 hours coming up 
to heat, 35 hours in the soaking zone 
and then is cooled during the 67 hours 


1 


occupied u completing the travel 
through the tunnel. 
A recording pressure gage on the 


pusher affords a positive check upon 


thea “ratar : r1 no the +? : ¢ 
ne operato in giving the time at 
which cars are started into the kiln 


\ typical sheet trom this gage is 


shown in Fig. 7, recording a cycle of 
9 cars per day. On this basis, a push 
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is started every 2.66 hours, and irom lines running along the top of the  bustion chambers. The temperature of 


35 to 40 minutes are required to push kiln, a cutoff valve being placed the gases leaving the kiln averages 


the car full into the kiln from the in the line at each supply pipe and about 1500 degrees Fahr., and the bal 
transfer car. The penciled figures a regulating valve at each burner, ance obtained is such that the en 
given note the record of the car which giving flexible control for each unit tering blast to the burners is about 
enters and the one which leaves the As may be noted in Fig, 12, a water 700 degrees and the products of com 
oven at each particular push. and tar trap is provided immediately  bustion passing to the stack are about 
The kiln is heated by producer gas below the point where the burner pipe 800 degrees 
made from coke. The producers are’ enters the oven, and a cleanout door A complete system of remote con 
piaced in a room adjacent to the an in the wall of the kiln provides ac trol has been devised, largely through 
nealing room, and gas is delivered to cess to the inner chamber 4 com the ingenious applicatio f mechanical 
positive pressure blowers, shown in’ mentary on the heat conservation or knowledge of the operator in chara 
Fig 10 These blowers are motor rather the thorough insulation which of the kiln, F. H Amos. Control is 
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REMOTE CONTROL AND ALL REGISTERING AND RECORDING APPARATUS ARE CONTAINED IN A ROOM ADIA 
CENT TO THE TWO TUNNEL KILNS 


lriven, and may be used singly or to s obtained is turnished by the pres entralized in a small office adjacent 
gether, depending upon the imount euce of the small hose connection, to the two kilns. and d iplicate se 
gas which is required at the burn coupling the hand valve with a burner ot recording and actuating appa 5 
S Variable speed motors are being nozzle Chis 1s provided at each ure installed Fig 13 shows the " 
stalled on the blowers so that a jurner, as it was tound that in ex rangement of the different appara 
ser control is possible The sup ceedingly cold below zero weather, the | this - lustratior indicates th 
rting and elevating mechanism ot Water trap at the end of the down pressure recording gage on the pusher 
e door between the entrance cham coming pipe would treeze. ilthough ( is the graphic mtrol board show 
and the kiln may be noted neat less than 6 feet from the burner whert ing the position of the different cars 
center of this illustration a temperature of 2000 degrees Fahr their movement through the kiln; 
The gas 1s piped overhead and cle was present [ Is the selective reading pyrometet! 
ered to a system of burners, 9 ot! An tor combustion is supphed installation connected to all « le Va- 
1 are placed along each side ol thre ugh a s¢ parate lit running rom is thermo uples ind ire pre 
kiln as indicated in the log cart, the blower along the top of the kiln sure gages recording the air and gas 
x 6, Under present practice only vith supp pipes ¢ ected in with © pre the n ‘ 
oO these are operated on eacn side ut off valves | at h Ss ipply pip als ’ the ( umber vol 1m iL 
ese are numbered 1-E, 1-W, etc., as s provided vith regulating valves ndicator on the vacuum exhaust to 
! and are all placed on the ¢e1 ear the point where the air enters the « ling line: 7 as” the Orsat ay 
ce side of the wall separating the the oven paratus tor determining the CO 
ng and soaking zone from _ th The products of combustior are the products of combustion passing 
g room Each burner pipe is drawn out through a regenerator which | the stack; N is the hydraulic op 
, 1 


cted with t 


le main gas supply heats the air delivered to the com erating layout for actuating individual 








DU 


valves at the ovens on the gas and 


air lines 
[he operation of the pressure record- 

ing gage on the pusher has been ex- 

lained 

board, in 


kiln itself with 


Che graphic control 


lavout ot the 


differei burner and thermo- 





iple stations indicated Framing the 
board is a slotted recess, in vhic! 
Ilha ylocks ot wood each accu itely 
present in oven Cal n length 
i r per ated | 1es¢ blo ks ire 
tted with hooks to hold a_ perio 
ed card giving all the necessary de- 
relative to the castings contained 
tin pots ) Ca Ca he Ca ds 
i 
irried ( nhiature representa 
I | ol the Ove cars ir pushed 
rie the owe slot movilg Ip one 
] sitio ‘ l me i new cal S 
hed nto k so that the Op 
‘ ilo ma tell at i glance tine po 
Oo! 0 inv given Cal and tract i 
tict lo t castings 
Selective Reading 
lhe selective balanced reading py 
mete shown at // is arranged so 
that the operator by turning the dials 
shown at the right and left of the 
dicator, May secure a reading on any 
One ot the 22 thermocouple Stations 
side the kiln, on the products ol 
combustion at either the east or west 
side ol the outlet to the regenera- 
tor. leaving the regenerator on th 
main hot air lead to the burners, on 
he products of combustion from the 
the east and west sides, on the truck 
cooling air zone, or below the plat 
forms of the trucks at both ends o 
the kiln. These readings are taken 


mentioned 


As 


thermocouples 


id recorded hourly. 


three are 


wal 
reviously 


I rool I Lie Klil 


across the 
stations 5 to 10 \ 
10 


placed 
transversely at 


degree > 


iriation of more than 
ross any three ot the transverst 
rmocouples is taken as sutticient to 
changes in the gas or air de- 
livery to compensate the difference 
eat oss the section of the kiln 
his variation is infinitesimally 
1¢1 ( dered I connection 
high t peratures nm the soak 
( whic rage iwout 1650 de 
s and S g s 1oOS0 
) degrees | 
yoie © ‘roducts o 
5 ire mad iI I 
ethox ployed, ()re uy 
tu Standars 1 that t nen 
ho hav i ¢ ( the its 
I tne kiln take ( ec the 
ilts \ p' Teer il Vs to pti l 
he heat val of the ga irom the 
roducers also 5 made | s analy S 
together with the readings « t pres 
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the air 


sure gages on and Las 
affords a check on the thermal etf- 


ficiency of the entire unit. Variations 
in the proportion of gas and air to 
the main lines may be made from the 
control room. Further hydraulic con 
ol apparatus is provided by which 
the delivery to any given burner may 
be varied should the pyrometer read- 
gs indicate that such a change is 
necessary al al point. hese id 
justments o1 oth the air and gas 


supply valves may be made from the 
control room. When the variable speed 
motors on the gas main are installed, 
electric controllers in this same room 
vill regulate the gas supply 

In practice, an attempt is made to 
build a higher temperature at the 
point where the cars pass from thé 
preheating to the soaking zone. This 
S nhecessary work of the charat 
ter handled at the International Har 
vester plant. The castings vary wide- 
vy in size, but in the main, 60 pet 


ent of the weight on the cars is the 
ts and the remainder the castings. 
\ total of 21 men operate the an 


kiln is 


employed 


room when only one 


10 are 


nealing 


in service. Of these, 


loading and unloading the pots, 3 men 


ypperate the gas producers, ) operate 
the kil ind read and _ record® the 
various data necessary to operation, 3 


drive the trucks which push the pot 
cars about the floor, load them upon 
the transfer charging car and haul 
them out of the cooling chamber, and 
2 operate the crane. 

The average analysis of the iron 
ver a period of about two months 


as tollows 


is given 


Silicon Sulphur Manganese Carbon 
0.99 0.050 0.31 2.64 
rhe average tensile strength di 


veloped by tests over the same period 


s given as 52,048 pounds per squar« 


with an elongation of 13.80 per 
cent, in two inches 
From the discussion relative to the 
time necessary in the annealing oven 
ind also the i 1 which elapses 
rom the time a ir is loaded until 
s started ito the kiln, it might 
e thought impossible to speed up de 
very from the annealing department 
\hen special work is wanted as quick 
i OSSIDIE it S rked ipp 
ite s taken to the il ulng . l 
| s l i | on l I Cal wh 
] ce » eV da \ track 
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e k provide oO lis spec 
or cars 1f mor ire 1 led. 7 
spe il wo k ma be vaded i 1 
pped into e | thead « t 
gular cars, v hic in ymme cases, 
tably before a holiday and Sunday 
vet] fill t evula iding tracl 
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meeting of 
National 


\merican 


\ joint the engineering 
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York, 


and the Society Safety 


ot 
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New 


gineers will be held Jan. 22 


vinecring Socict1 nuiding, 





I} subjects of handling material and 
( rie velding \ n leature ot! tl 
ral hich is as_ follows 
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( ‘ \ s HH r M 
! S. Beyer, \ sic | M 
It e ( Bos 


Handling Mate: 


Afternoon Session 
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\ M PhD research laboratories Ame 
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revent New York 

Dinner 
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Avenue Banquet Rooms 
Avenue, New York ( 
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Fiitl 
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Speakers Dr. Loyal A. Shoudy, ‘ 
geon, Bethlehem Steel Cory Dr. E. ¢ 
, , | } 7 ; 
I yne, te: college, Columbia wu 
David Van Scl 1ack, director, bureau 


Aetna | 


n and acc lent 
surance C 


British Appoint a New 
Research Director 


The council of the 


Iro 


appointed ] 


British Cast 


> | 1 
Research association has 


G. Pearce, a member of the laborator 
Vickers, Ltd 
director of research 
Dr Percy 
esigned. Mr 


member 


statt ot Metropolitan 


Manche ster, as 
succession to 


Lonemuit 


who lately 1 Pearce is 3 


and is a of the 


Me tals, 


Electrical 


VCars oft age, 


Institute of as well as of the 


Institute of Engineers, an 


has rendered vood service 


Non-Ferrous 


He was 


on 
cil of the 
sociation 
mingham university and for many veat 
has been on the Metropolitan-Vicker 

study of nonferrous 
work. The Man- 


1oundry 


, 
making a 
electrical 


has i la 


metals and 
ge 
is familiar wit) x 
undry work Following |} 

study at the Birmingham university 

an engineering student 
icgeree of Bachel 
tull 


author of 


course (¢ 


and jou 








Sweeps a Differential Pitch 


Describing Characteristics Peculiar to Propellers in Which the Pitch Varies 
from That of a True Screw, Also Method Employed in the 
Foundry To Make the Mold 


BY JAMES EDGAR 
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Unique Methods in Big 
Shop Are Described 
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to Increased Output 
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steel 
are made of 
flasks. 

standard 
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For 
part 
the least 


Extreme 





accuracy is demanded in 
making the equipment so that al 
parts may fit snugly kach unit ts 
designed so that all parts of a matcl 
plate are equally balanced in_ rela 
tion to the exact center of the flask 
Therefore, whe size will permit, and 
ores do not intertere two castings 
an be made ym one patter 1 tl 
same flask [fo do this, each halt « 
e€ patte s placed on the matcl 
plate and pinned in holes spaced equ 
dist intly Irom the ce te the plat 
rhe drag oO! tne flask the wi co 
iin i nold of the ( ) ha ! at 
pat ern on rie ocatio ind a mold 
the drag ilt o1 he opposit ) 
ation In thi same wat the cope RAMMING MOLDS FOR CYLINDER BI 
‘ : INCHES HIGH AND ACCURATELY MACHINED 
vill contan molds im exactly th WHICH HOLD THE FLASK A1 
same elaliol each ther Chen 
issembling tl flask it is necessary angular \1] re designed t meet meee 
o rotate the ype yne ha circit ind the equ nents o the olt imming These 
ClOS« 1 the dra { 7 f. Since machine is ft s s the rm of mold rol in 
ill points have been balanced on the ne considered the most adaptable to —* 
enter, the cope of the pattern the the needs , ork 9 vail 
will match the drag the pattern o undry 
ne location exat { he drag [Two st et ds itch ; 
iit oO th att \ natch the plates to the pattern ‘ »« id " . 
ope accurate t t oca ed The slot method rwed to ep 
yn, and the alignment ye per iccommodate asses of work , » tel 
e¢ Howeve th S i ot done he nak ortiol st othe ite S oO’ ft 
vhen tne co S canne iT ylaced ed ' the pat P , R is whee 
the cope hali t id as well as centers, sand boxes, and smoke stacks , 
the drag The method 1s us Other units that may accommodat DD 
ed un cing throttle pipe iriety of both large and smal 
c= initia P this ar IE el Saal salle : 
‘ 
cie, P ‘ 
\ll S dard equipment . 
sani nethod or ocating the P P 
Ss p ~ itt il 
ope il d lrag ’ the flask tl * E r at ' to 
natch plat name¢ es and pins ! aia ’ = 
lhe holes i made ) Sta dard int . 
tiie amour rt p \ aesti ed petwec 
e p and th ole is compensated 
\ vary peg the S1Z¢ he pin Che 
atch pins tor the flasks ive nade oO 
0.40 to 0.50 per en carbo stee 
ardened and g ind Ch les oO 
oth the flasks il d the itcs il 
ocated by the us templets gs 
rrepared ior e€a nit Phes 1 
ets ive vardene steel drall bust! 
rs in all pin holes Whe t les 
ome iffected by st or vea s 
ntiy to ius¢ accu cs 
es are plugge " ] drilled » ¢ 
indard Size Large pins iré nev 
ide to fit th nlarged holes as this 
ould throw his piece of the equip 
nt out ) the standard ass 1 
vould ot b ssible to use t 
terchar geab 
The units are divided into two gt Pie CORES FOR CYLINDER BUSHINGS 
isses, the lar and the rect 
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cast steel and 
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units 


cast in 
simplicity variety 
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16 


multiples ol 


They 


4 nches ar exact 


4 inches from center to center. 


ilso must be located so that protrud 
ng portions of the pattern will not 
ome in contact with the bars of the 
ope of the flask, and so that their 
ocation will not bring either end otf 
he pattern too close to the wall ot 
he flask 

Since al! match plates are of metal 
iad are machined to a true surface 
here s no possibility of the mold 
ringing while being rammed, There 













I DRAG FOR A SANDBOX 
NOTE GATING ON TOP 
:; 

( rot! traces ot the mold are true 
ind it is not necessary to dress dow 
xr back the parting line to prevent 
IOSSID IE ( ush 

Closing pins are provided where the 


pattern has deep flanges or protrud 
ng parts that require a long straight 
ruide in closing the mold. One 
standard unit introduces the use ot 
i grid to dispense with the expense 


f making, handling and maintaining 


wooden bottom boards The grid is 
i. lattice or cross-work trame that 

bolted to the bottom of the drag 
When the drag is placed on the plate 
for molding, the sand 1s_ sifted or: 
shoveled through the grid into the 
flask The bars of the grid are given 
i back draft so that under the ac 
tion of jolt ramming, the sand packs 
in between the bars and becomes 


wedged, the bars holding it firmly in 


place when the flask is turned over 


When the depth of standard flask 
s not great ¢ ugh to accommodate 
he pattern, standard spacers are used 
Che are mad uniform depths 
hey orrespond to the contour ot 
he flask and are tted with holes 
to match holes in the flasks so that 


the two may 
When 
cylinder 


on boards. is t¢ 


be bolted together. 


work, such as bell stands, 


heads, etc., which mounted 
e boards 
backs to 


The 


be molded, 


are fitted with pins on the 


directly on the plate 


mount 
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boards are so dimensioned that each 
when placed on a plate touches the 
next board. This prevents an excess 
use of sand. The boards are used 
the same as are patterns and when 
the flask is rolled over and the plat 
removed, each board is rapped and 
drawn with the pattern. They all ar 
of the same thickness and the extra 
depth caused by the boards is taken 
up by a spacer. The spacer is lo 
cated by placing it over the flask 
pins, and fixed in place by _ bolts 





FIG rHE WHEEL CENTER PATTERN 
CLEATS, ATTACHED TO THE 
SLOTS IN THE 
through the holes provided The 
spacer is lifted off with the plate and 
after the follow boards are removed, 
the parting line of the mold is even 
with the parting line of the flask in 
every cast 
Two cast-iron master plates, ac 
curately machined and exact dupli 
cates, are provided to insure accuracy 


Each plate on every unit of the ma- 


chine molding equipment contains 
match holes for every hole that re 
quires accuracy. One of these plates 
is kept in the pattern shop and one 
s kept in the shop which does the 


nachining on tl 
ment. 
of equipment is 
tion to one of 
is placed in 


To permit one form of pinning to 
be used in all parts of the foundry 
and to assure that patterns may be 
used either with machine or hand 
equipment, a series of match plates has 
been designed for hand equipment 
To make these light enough to bb 
handled without = crane they =. art 
formed of a plate of sheet aluminun 
yvraced with light angle iron and pr 
vided with steel bushings in whi 
the pin holes are drilled Each plat 
is made to take one ot the standar« 


wooden flasks th 
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equip 
piece 
applica- 


before 





IS LOCATED ON THE PLATE BY FOUR 
BACK, WHICH FIT INTO THI 
MATCH PLATI 
equipment Ch holes and_ pins 
the hand equipment are located sim 
larly to the way which they ar 
spaced on the machi equipment 
The wheel center, Fig. 5, illustrate 
slot method pinning H 
stead ot holes two ots are n 
chined ito «tl itch plate Fo 
small steel ts are tastened to tl 
pattern so that two of them fit int 
each slot at opposite sides. Thus t 
two cleats when fitted to the on 
slot hold the patter n alignment 
one di ectio al d the two t tr 
othe < + hold ths nlate ’ i! o 
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ment at right angles to the lhne ol 
the first pair of cleats. As may be 
noted from the illustration, a hole is 
located at each end of each slot. The 
two holes in one slot, reamed exactly 
to 1% inches ire designed to receive 
ind locate the flask pins. The two 
10oles at the extremities of the other 
slot are drilled to 15¢ inches diameter 
ind receive the king pin for secur 
ng the flask to the plate The king 
pin is a rough torging without any 
machining \ slot inch wide by 
2 inches long is forged into the 
ody of the pin to receive the wedge 
vhich ccks the flask to the plate, 
e head preventing the pin from 
shpping through the hole 
Jolt the Molds 
Both tn pt and t drag ire 
iolted o i plat jolt machine \ 
yottom board is used for the drag 
ind the cope flask s yarred Cores 
are used tor torming the axle and ae 
vrist pin holes and a set of cores pyg THROTTLE PIPE PATTERNS ARE MATCHED ON THI 
re placed around the 1m Che cast HOLE AND PIN METHOD—TWO CASTINGS IN THE SAMI 
igs are poured from a wooden run QUIRE ONLY ONE HALF-COPE AND ONE HALF-DRA‘ 
er box through a riser on the hub 
Che metal is churned the riser for print s located at each end The a moldet s show 
5 to 10 minutes aite pouring, s for smokestacks are made in two drag, the fac 
intil no more meta i ve fed int sizes to a nmodate large and small covered with facing s 
he casting stacks rag is rammed s 
Smokestacks, cylindrical and _ other Phe re for the smokestack ‘Wee™ the tw end 
atterns which resemble a smokestack show lifferent stages of pro : the core at the 
shape are fitted to a pattern plate 101 Fig. 6. At the lower left Pig. 6 This is pacl 
similarly to the method described for and corn y be seen a corebox and atter the facing s 
wheel centers. However, the plate and the drag, containing the arbo is rounded off as s! 
flask are oblong with rounded cor [his consists o a heavy cast. bar ver which the molder 
ners The trunnions are located at across which are fastened a number the center of the 1S 
the center of each side, and a semi of semicircular cast-iron wings and s used for this p 
tla groove t receive the core two circular end plates. At the back Phe 
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blacked while it is in the box as in 


cores at the lower 


The 


the crane 


dicated by the two 


right of the illustration core 1S 


lifted from the box by which 


s connected to it with chains attached 
shaft 


iround the ends of the arbor 


The under side of the core then is 
blacked  betore t S placed in the 
drag and the mold closed for pour 
ng Both the mold and the core to 
this job ar¢ Ot green sand The cope 
ind drag flasks are similar except 


that bars are bolted in the cope 


» hold the sand 


mold for throttle pipes, Fig. / 


THE FOUNDRY 
The 
pasted together, but are held together 


and 


molding 


is required. half cores are not 


by the the prints, 


the 


pressure on 


coreboxes, patterns, and 


equipment are machined so accurately 


that the two halves match well and 


are held in their proper places by 


the mold. The metal is poured through 


a gate in the cope to a long runner 


shown in the illus 


this 


in the drag, as 


tration. From runner four or 


gates lead into the mold 


\n interesting method of gating is 


lustrated by the drag mold tor a 
sandbox base Fig 4 ‘he metal 
ills through the down gat nthe 
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inches high, and ramming the sand 


with air rammers Fig. 2 shows a 


mold being rammed, two of the cheek 


e 
flasks having been set on. After a 


portion of the mold has been rammed, 
the pattern is drawn part way from 
the mold by a crane so that the final 


draw will not be 0 «difficult. Gag 

gers ire laces iround the lowe! 

heek I 1¢ san strip S ot irae 
Phe cores aré¢ nad ry the Ve 

<nown method of turning a cylindrica 

irbor on its shaft and winding hay 

ope irou d oO owed by layers oO 

oam vhic ire Ss vept oO as nd it¢ ! e) 
Fig. 3 Chis ustration shows a 


LARGE NUMBER OF GATES AND THI 
finished core it the right and ( 
eing swept at the left. Fig. 1 shows 
core being S¢ DY the crane tne 0 
nolder holding ai gage vhich ind 
ites the thickness the cast go ry 
pper end of the ore is held | 
sition = by iplets some 0 vhich 
ire show the ) ght hand 
rner T} T ré sect s oO CO 
vhich conta gates 1) 
seen n he Owe ti oO the 
Stratiol rhe sand p 
section o ie mold is it away to 
id these ore st Ss al 
tney ire 11d n {| i l i 1 
Ox is clamped on top I flas 
2 ct nS ‘ ] ™ , 
sing veda is dicated tl e) 
mold at the extreme right Fig. 2 
After the mold is rammed and _ th 
pattern drawn it is carried by the 
crane ti in over ind dried 
\ nteresting ) vhich the 
mat plate 1s not used its le supe 
‘ te stea Nip S ipes ir 
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Payment will be made for all contributions on foundry and pattern shop practice suitable for publication 
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Mr. J. D. Pease, Penge Reeawerese Aees  EStioane Asenner Gages Sue 
fhe Foundry, ‘June 12, 19236 


Cleveland, Ohio. 


ae™ presse REFER TO FILE 


My dear Mr. Pease:- 


You wrote the other day asking about our 
experience with FOUNDRY - why don't you consult 
your own records? 


They would show you that from the time 
"Pangborn" started advertising in FOUNDRY nearly 
twenty years ago, we have been in practically every 
issue - our initial ad is nearly old enough to vete. 


What your records won't show tho, is this, 
that inquiries received from advertising in FOUNDRY 
are over three times as many as from any other P 
trade journal used. 


That's ‘way we have used it so liberally 
and you will probably claim that is why "Pangborn” 
Sand-Blast is the recognized standard in .the.Metal 
Working Industries today. 


Very truly yours, 











PANGBORN EQIeMEnr itreonne cxreooe INVESTMENT 
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6 or 7 feet long and of irregular 
shape, and no orders are received for 
more than a few castings off of one 


pattern. The patterns are split, as in- 


dicated in Figs. 8 and 9 which show 
a cope and drag mold respectively 
To make the drag mold, the drag hali 
of the pattern is laid, split side down 
on a board, and the flask is set over 
it. Thus it lays on the board in the 
same position it is shown in Fig. 8, 
but the flange pattern, shown at the 
left corner of the flask, is placed in 
its position on the left end of the 
pattern. The mold is filled with sand, 


placing a layer of facing sand on first 








FIG SAND IN THE 








nd then adding and ramming backing 


Provision must be made for draw 


ng the flange which cannot be drawn 


with the pattern, but must be pulled 


away in the opposite direction. A 
ring is placed over the flange and 


Then, when the mold 


the 


filled with sand 


filled, the ring with sand it 


ontains is drawn, leaving a hole in 


the sand through which the flange pat- 


tern is drawn. The ring filled with 
and is then put back in its place 
nd the joint between it and the sand 
f the mold is closed by tucking sand 
bout it rhe top of the mold is 
wept off and a bottom’ board is 
lamped to it with ( clamps = and 
edges It is turned over and a 
rting is made as _ indicated 


in Fig. 
8. The 


ut in place over the 


the 


drag half located 


cope half of pattern 1s 


iccurately by pins, and the cope flask 
s set on the drag flask in line with 
the bolt holes in the ends of both 
flasks. After the cope is rammed and 
struck off in the usual way, it is 


Cf IPE OF 


THE FOUNDRY 


lifted from the drag by the crane, 
turned and set on wooden horses top 
down. Gaggers frequently are re- 


quired to support the raised portions 


of sand, such as indicated in Fig. 9. 


Bars, bolted through holes in the side 
of the cope flask hold the sand when 
the flask is turned over After the 
cope flask is removed, the pattern 1s 


drawn and the dried core set in place 
Before describing the method of 
making and setting the core it will 


be well to call attention to the method 


of gating as illustrated by Fig. 8. 
The 


down 


through the single 


marked B 


metal comes 


the 


gate to 


point 





5Q 
inch diameter are straightened: or 
bent as required by being put through 


a hole in attached to 


the end of the bench, and then forced 


nto the shape the corem 


\ large vent passage is 


center face of each sectio1 


end to the 


rrom One 


paste has been applied to the join- 


ng surtace, the cope and drag sec- 


tions of the core are put together 
by raising both boxes until they join 
properly, then allowing the whole to 
fall back onthe cope bo» Che drag 
box is then removed and the cope 
box with the core in it is set on the 











AM 
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PIPE MOLDS USUALLY 








in the From here it flows along 


full 


drag 


a runner almost the length of 


the From this runner nine 


that 
the 


pipe gates 
the 


cast 


extend into the casting so 


metal, reaching all parts of 


ing from the runner, has only a short 
the 


distance to flow through thin se 


tion ot the casting 


Two Coremakers On Job 


Cope and drag coreboxes are used 
tor making the cores, one coremaker 
working on each box Che boxes are 
placed on a table parallel to each 
other, then a coremaker can work 
on each side of th table Chis is 
lilustrated in Fig. 10 which shows the 
coremaker who is working on the 
drag, bending a rod and the core- 
maker who works on the other side 
of the bench is shown facing the 


front on the opposite side of the paste 


bucket An 


tion, two rods extending the full length 


of the 


in the illustra- 


indicated 


corebox are used 


in the drag 
hese 


from '4 inch to 7% 


and none is placed in the cope. 


rods which 


range 








IS SUPPORTED BY GAGGERS 


fioor so that the core can air dry. 
After the core has air dried sut 
ficiently, it is rolled over upon a 
dryer plate and the box removed. 
This is done by three men, one at 


end and one in the middle. After 


each 

the core is rolled over the workman 
in the center supports, as best he 
can, this section of the core, which 
rests partly on some sand put there 
for the purpose. The ends of the 


core rest on brick piled to support 
the irregular sections which do not 


touch the plate. Sand is tucked around 


the spots where the core has con 
tact, to support it After it is dried 
in the oven the core can b handled 
easily and the molding floor is_ in 
close proximity to the drying ovens 
It is held in the mold by two anchors 

the drag and two or three in the 
cope, depending on the shape of the 
core. The ends also are supported 
well by the prints fitting between the 
cope and the drag. 

Dry-pipe and ram castings are made 


somewhat similarly to cvlinder bush- 
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ings. However, the greater length of tern is different from the others and F 1] . bli d 
the pipe and ram castings require that no long runs are made on any Pat- . owship Esta ishe at 
the flask sections be longer and that tern. Too, the molding is compara- Carnegie Tech 

the mold be taken apart before being t'vely simple as the one side of the \ccording to an announcement from 
dried. The sections are standardized pattern 1s flat and no pattern is need- Carnegie Institute of Technology, 
to 20-inch, 40-inch and 50-inch. After ed for the cope which necessarily iS Pittsburgh, a fellowship in metallurgy 
the mold is rammed, using a pattern "al rhe drag is hand rammed, rolled fas been established by the depart 
shorter than the length of the pipe to ©’ ind the pattern drawn, then when ment of metallurgical and mining en- 
be molded and drawing it a distance flat cop s put 0 the mold ts rineering, and for which an appoint- 
as the different sections are ramm« idy for pouring. This patte lends ment is to be made immediately. The 
the flasks are marke d with i sf »¢ sei : tra S ipprentices fellowship will be unde the ger ral 
on sections chalked to make the mark “ re show i tater article supervis of the advisorv board of 
visible. The sections then re tak it al empt has t be made ie =departmen of metallurgical and 
apart to be dried and whi ut sig ela r this ning and = engine g r} s 
gether again are clamped | ice b wh othe obs are so thoroughly yblem to be studied und t] l 
of the flasks being  accurat " ved es S » be ship is investig f ‘ 

@.—, 
Whites 
Otis @, 
IG. 1 ONE COREMAKER WORKS ON THE DRAG OF THE STEAM-PIPE CORE WHILE THE COREMAKER OPPOSITE TO 


HIM MAKES THE COPE SECTION PHI rWwO HALVES ARE THEN JOINED 


2 
BOX UNTIL IT IS SUFFICIENTLY AIR DRIED TO TURN OVER 
chined with two pinholes in each rim _ secured from equipping a job are care 
no trouble is encountered in. getting ully determined and a_ financial ad 
the flasks back into the same posi intage ) al improvement 7m the 
tion in which they were whe molded oduct nust be shown  betore equip 
Each pipe ram pattern is accompanied ment will 1 sanctioned 
by a measuring stick to enable the \nother interesting floor which in 
molder to determine the correct height = dic s an endeavor for simplicity is 
tor the mold The top section Cal! the open-sand molding floor It has 
ies the head and pouring basin be been ind expedient to make furnace 
tween whicl the gate core Chis oor castings xls for pipe cores, and 

s snugly rainst the center core ot ertain the castings without copes 
the mold and has fou x l-inch le expense of w h is saved bv the 
slots for po ig equally spaced open me method of casting. 
around the edg ot the sections Tt Ch method of « isting vlinders will 
the gate re \ 1 touches the c ve described in an arly ssur 
ter core, — 

Manv gratebar c: gs e mad n 7 ctoria Metal Co Eri Pa ha 
the Baldwin undry and it might be rchased the N. A. Watson Ce also o 
thought that their method of produc- that city, mat cturer of steam 
tion would be carefully systematized, ctors and steam jet pumps. The com- 
but it is not This is due to the pan has purchased additional equip 
fact that nearly every gratebar pat- ment in order to increase its production. 
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phorus on the physical properties 
low-carbon steel especially under al 
ternating stresses and shock In his 
investigations, says the announcement, 
the appointee will be given the full 
co-operation of the members of tl 
advisory board, which recently was 
organized and includes a_ prominet 
group of engineers and industrial exe: 
utives identified with the iron and ste: 
or metalworking lines in the Pitt 
burgh district 

The fellowship pays $750 for tl 
10 months of the college year As 
ippointment will be made prompt 
for the remainder of the college y 
applications are now being solicite 
Candidates are requested to addres 


W. J 


gineeri 


Mott, 
( 


director, 


r 
a 


n Ins 


nology. 


En- 


1 
} 
i 


Colle re of 


titute of Tech 



































NC] na whilk vhe I have 
nothing els to do, | browse 
leisurely through the pages ol 
an old scrap book that I have kept 
or many years and into which occa 
sionally by skillful manipulation I still 


manage to smuggle a short contribu 
tion. When I first started the book 
[I was rather generous and = open 
handed. Besides, the vast expanse of 
empty pages beckoned so_ insistently 
to be filled that I was not as partic- 
ular as I might have been in select- 
ing the contents. Gradually the years 


flowed along, as years have a fashion 


of doing and the pages began to fill 
in a gratifying manner. The book 
assumed a sleek and well nourished 
appearance far different from the 
cadaverous and starved looking empty 
volume I had bought one day in the 
book store. Then I began to grow 
more particular, to pick and choose 
with the utmost deliberation and only 
select the choicest tid-bits from the 


vast and miscellaneous quantity of ma 


terial that came either by accident 
” design under my observation. The 
clippings, prose, poetry and _ illustra- 


tions were taken from newspapers and 


magazines and an _ interesting touch 
was given the collection by numerous 
photographs, intimate snapshots and 
sketches taken here and there over a 
period of many years. Some of the 
pictures, made while I was a 
oung camera enthusiast, ar¢ 
ided and dim while others 
still are in a fair state of 
preservation. Dull or clear, 


Id or comparatively new, 


hey all have a_ sentimental 


value and serve to bring once 
events and in- 


more to mind 


idents which seemed impor- 
tant and worthy of perpetua- 
the Looking 


through the misty 


tion at time 


back now 


BY PAT DWYER 























? 

iuce 
eyes of experience, down the long irther and cheerfully extended mem 
long road of such knowledge as falls bership to any late comers provided 
to the lot of the average man, | can they arrived in pairs so th might 
not but marvel at the cheerfully con be allotted to each tean 
fident ignorance with which I faced No. restrictions were place : 
the everlasting problem involved in man’s choice of a weapon A few 


soul in intimate 


body 


communication, 


keeping and 


working 


Sufficient unto the day, was my un 
conscious motto, and while—at times 
they might have outshone me in the 
beauty and glory of their apparel, I 
am sure no lily of the field ever dis 
regarded the present,’ the past, the 
future or the manner of their growth 
more completely than I did in the 


halcyon vouth 


that 


careless and days of 


One picture never loses its 


gentle appeal, represents the gang en 


ceged in a whirlwind game of shinne) 
on the rivet ic¢ between the steel 
draw bridge and the old shipyard 
Them was the days of real sport! 


No troublesome rules and regulations 
No whistle 
continually 
of the 
professional 


tiresome 
the 

Organized hockey teams, 
limit 


referee with his 


interrupting progress 
game. 
might 


and amateur, 


themselves to a six or seven-man team 
The limit we 
the 

young 


two 


only recognized was 
[| primitive 
the time 
athletes 
get 
step 


available supply of 


savages on the ice at 


any enterprising young 


a team and 


We 


decided to organize 


under went a 


way. 


a game 
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voung lads were the proud 


regulation hockey sticks 


rortunate 


possessors o! 


discarded by members of the regular 
teams who played in the rink. The 
usual instruments were shiwmneys with 


ends cut in the neighboring 


( rooked 


handles, handles or 


woods, axe pick 

handy lengths of light scantling pro 
cured from the scrap pile of a local 
wood working factory. Crude and 
primitive you might say, but just as 
efficacious as any hand made pro 
fessional hockey stick in depositing a 


mark on the 


athlete caught 


neat and workmanlike 


shins of any opposing 


playing off side. On one occasion a 
brilliant and resourceful young villain 
arrived with a garden rake, but he 
was disqualified. Each captain wanted 


him up on his team and as 


a result the 
precipitated 


to sign 


usual free-for-all fight 


before instead ot 


the 


Was 


during or atte game Brooms, 


clothes poles and 
but not rakes. At this point in my medi 


bats were tolerated, 


tations I was interrupted by the ap 


pearance of an inquisitive nose, an in 


quisitive pair of eyes and—I may as 


frank—the rematming features 
inquisitive countenance, 
The owner 
sniffed, a 
sniff, of 
sniff. Sev- 
that 


have 


well be 
of an 
over my shoulder 
of the countenance 


ladylike 
still a 


perfectly 
course, but 


thousand years ago 


eral 
sniff 
earned, 
Bill sometimes refers to 
rap on the beak. However 


the refining influences of civ 


probably would 


and received what 


as a 


ilization held my hand while 





GAME ON THE 


A LITTLE FRIENDLY 


61 


ICE 


I waited patiently for a 
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translation. I did not have long to wheel, the fact remains that the idea who may be inclined to use one from 
wait. jumped into instant popularity and I this day forth, world without end 
She launched forth into one of her’ suppose today there is not a millwright “Several methods are in use _ for 
favorite monologs on the subject of between here and Timbuctoo who is _ splitting wheels and the method 
physical exercise with .particular and ot familiar with its advantages. In adopted in any particular case depends 
pointed personal reference to the fact fact I might go further and claim’ to a considerable extent on local con- 
that unless I stirred around a little that there is not a millwright between ditions. The size and weight of the 
more some enterprising museum per- the same well known points, or any wheel, the width of the rim, the pro 
son would kidnap me one of these other points you may care to men posed device for holding the half cast- 
days and place me on exhibition as_ tion, who ever misses a chance to ings together after machining and 
the original humpty-dumpty specify split wheels either for new in some cases—the personal choice of 
| am naturally a man of peace, if construction or replacement of the foundryman, all exert a_ bear 
you take my meaning, a worm; but “Where the foundryman is in a po ing and are reflected in the splitting 
there is an old proverb to the effect sition to demand increased compen medium selected. Small wheels usually 
that the longest worm has a are split in such a manner that 
kick in him, or will bite the / the entire wheel retains its 
hand that feeds him, or some \ “ook : shape as a unit until after it 
thing like that. The oppor : S27 P Logks has been machined. Then the 
tune arrival of Bill prevented MGS a two halves are forced apart 
what undoubtedly would have 5 Yh When the halves are reassem- 
been another domestic trag (4\ a iG bled later the broken edges 
edy The lady appealed to \y (\ Cy fit together and maintain the 
him to confirm her statement " + f shape of the casting. On 
on the subject of laziness, but f (os + aaa larger wheels provision is 
Bill, either through natural $\ made on the pattern for thick 
perversity o1 | trust—a praise ‘\ li 2) A " ness of the splitting core or 
worthy desire to stand by a : y, kd ‘he a al plate and also for machining 
fellow worm, chose to ve BOUQUET FOR THE SPLIT WHEEL INVENTOR allowance on the adjoining 
off on the opposit taces of the casting. In some 
I have no desire, Bil sation Oo the extra effort and risk cases where the pattern ; turned 1 
et up as a perpetual doubter, but at attached to producing a_ split wheel, a true circle, becomes necessary 
times I feel inclined to the opinior i@ is not particularly interested whether insert a steel plate in the finished cast 
that laziness never has received its he customer orders a wheel in one ing to compensate tor the space o 
full measure of credit for many cele- ‘iece, two pieces, o hali a doze vied by the splitting core during 
brated inventions and shortcut meth pieces. It is only when the ros casting of the whee 
ods. In this connection also I should pective customer displays his igno: 
like to point out that the lazy man ance of foundry conditions by intimat Let None Put Asunder 
has more time to devote to inven ing he expects a split wheel for a solid “Occasionally a doubting Thomas 
tions than has the busy little bee typ€ wheel price, that the foundryman is arises and questions the necessity of 
whose eyes are so close to the work moved to say things—cruel things splitting a wheel He concedes the 
and whose nose is so close to the about the man who first thought of right of the customer to order split 
grindstone that he has neither time making a wheel in two parts. Under wheels and realizes their advantage 
nor inclination to think of improved extreme provocation he has been from an erection standpoint, but fre- 
methods. Poor Richard or some other known to include in the list, every quently nothing less than an actual 
bird who coined all our well known man who ever used a split wheel and cemonstration will convince him of the 
ready-made phrases is responsible fOr -as an after thought every person. necessity of molding the two halves 
the line ‘Necessity is the mother of as a single unit. He 
invention.” ‘Oy, Oy,’ as our old friend J decides to reduce pat- 
Solomon might have said, ‘Mothers a ternmaking and mold- 
have many names.’ *§ How Do THey* \ ing expense by provid- 
aia ” Sm Sprit THE eo ing a half pattern. The 
One Genius Lost to Fame | i? PARTY iy idea has every appear- 
\ 


know, 
the 


“So tar as 1 posterity has 


of the 


as millwright, 


failed to preserve name 


man, who in his capacity 


first conceived the idea ot splitting a 
wheel so _ that he could assemble it 
in place without going to the trouble 
of taking down a long line - shaft 
However, whether laziness or neces 
sity was responsible for the first split 





THE 57 VARIETIES ¢ 


ONE OF 













> ance of plausibility and 
the foundryman does 





not discover anything 

wrong with it until 

the machinist places the two 
halves together and attempts to 
machine the face Our hero is 
mvited to attend one o1 those 

nice reception for which ma- 

\ chine shops the world over are 

S 


¥ 








NO PE 


RSON 


YF QUESTIONS WHICH BUT 


POLITICIAN CAN ANSWER 
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1oted. He is shown the tw with oil and plumbago, or coated with “On extremely heavy hubs a ns 
halves of the wheel bolted together, ordinary wet blacking and dried in’ the iron will tuse to the plates im 
apparently perfect in every detail and the core oven in the usual manne: spite of all protective coatings. I will 
begins to wonder if he has been 1n- The thickness of the coating will de touch later on the proper method to 
vited over to receive a bouquet. With pend on the thickness of the metal splitting wheels of that char 

all due modesty he comments on th section in the casting and th ten Where a plate sticks t th ee ¢ 
surface appearance of the casting and _ perature of the iron comparatively thin cast us 
prepares to accept the applause of “Almost invariably these wheels ar is simple, although appar ob 
his friend, the enemy in a becoming poured on the hub through gates dis scure Molders are pertect! lan ul 
spirit The friend has the with the fact that _ 
harpoon nicely sharpened skimmer or feeding ; 
and to render it more effec- ee = —_ cause an explosio t is 
tive, requests the foundry- | immersed in molten iron 
man to lay his rule across FAKED FOUNDRY FACTS but they seem to overlook 
the casting, first along the the tact that the same thing 
split diameter and then on — — — occurs in a mild way when 
a diameter at right angles. molten iron comes in cot 
“Instead of a nice round tact with a steel plate in a 
wheel, he will find a cast- mold. The plate may not 
ing that is anywhere from be rusty in the ordinarily 
¢ to %-inch larger in di accepted sense of the term 
ameter one way than it 1s but all rolled plate is cov 
another. He also will dis ered with a thin scak 
cover one of the 57 excep which flies off when brought 
tions to the general rule into contact with molter 
that iron contracts %-inch iron The plate mav be 
to the foot. A semicircular covered with a _ protective 
casting usually will con coating before it is placed 
tract normally in one dhi- in the mold, but when it 
rection, but the contraction attains a certain tempera 
betwee the two points « ture the scale becomes de 
the are will be little, if any tached and the protective 
In extreme cases the ends coating floats away leaving 
actually spring out and thi the bare plat exposed 
diameter across these points The remedy for this cor 
is greater than the dian dition is either to. grind 
eter on the pattern Phe the face of the plate clean 
variation in this respect 1s before it is coated. or to 
dependent altogether on the heat it in a fire and then 
shape and construction ot scrape the scale off be 
the pattern For example, tore applying th black 
i half ring without any ing Probably the best 
irms or retaining members method for splitting a 
vill spring further, while a DRAWING THE PATTERN heavy wheel is to employ 
solid webbed wheel will two plate s tact to ace 
show a minimum ot vari at each splitting point. 
ition from the standard of measurement posed in such a manner that both No attempt is made to pre 
“From the foregoing it is apparent halves of the mold fill simultaneously vent the plates from sticking to the 
that the principal reason tor molding While the splitting cores do not di casting On the contrary the plates 
he entire wheel as a unit, is to se- vide the mold positively into two sep- are painted with sodium silicate (water 
cure a round casting. Under certain arate parts, still the passages remain glass) on the back and edges so that 
circumistances time and space also art ing on each side of the core are not they may adhere firmly to the face 
onserved by the arrangement, but sufficiently large to serve as a run of the casting. The adjoining faces 
isually the time, material and ex- ner to one side of the mold in the of the plates are coated either with 
pense connected with the preparation event that the gates trom the pour plumbago or powdered silica, applied 
and setting of the splitting cores or ing basin are confined to the other jn the form of a wash and then dried 
plates, offsets any sa R this re side To assist in anchoring the plates to 
spect “As a result of pouring all the iron’ the casting, a number of countersunk 

‘At one time plates e employed through the hub the temperature 1s holes are provided in each plate. The 
more extensively than at present. To considerably higher there than it 1s countersink is on the joint side and 
1 certain extent they still find favor at the rim and, therefore, the dang the holes are disposed such a man- 
but in the great majority of cases of metal burning on to the plate is ner that those in one plate do not 
they have been displaced by dry sand greater at the hub than it is at the appear opposite those in the other 
cores. rim. Further, the commotion set up plate 

“Pieces of steel plate serve as sat by the falling stream of metal on “In present day foundry practice 
sfactory splitters provided they aré both sides of the hub creates an ad thin cores are used almost exclusively 
treated intelligently and with proper. ditional hazard that is not present for splitting wheels. Usually they are 
are. For small and medium-size the rim where the iron rises gently made from sharp sand bonded with 
wheels the plates are coated lightly against the plates oil. but. satisfactorv cores ilso are 
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sand 


kind ot 


either in 


made trom the same 


bonded with other material, 


certam 
the 


liquid or powdered form. A 


amount of prejudice survives trom 


days when flour was the universal 
binding agent. Where the coremaket 
was left to his own devices, he usu 
ally mixed an extra dose of flour in 


the sand for these thin cores His 


10,Ca ot course, Was to make a good 
hard core. One that would stand up 
im ts place and not buckle or break 


succeeded In producing a 


ideal 


1 
which 


He usually 


core that was from a handling 


viewpoint, but behaved in any 
thing except an ideal manner when 


surrounded by iron in the mold 


orced 


corte 


‘In trying to escape, the ventt 


spalls from both sides ot the 


The metal boiled and kicked in the 


sufficient 


and even if a part 


+ 


] | the cast 


Ol the COre renained 


to split 
the iron in 


and 


kind ot a way, 


initvy was filled with dirt 
pas cavities 


t 


‘Experienced foundrymen in the past 
flour 


discretion in 


bonded cores, 
add 


used 


lit wheels with 


S] 
exer¢ ised 


the 


but they 


ing the flour to sand, they 


wires for reinforcement and they placed 


vent passages in the core hey sprin 
kled the cores with molasses’ water 
or stale beer before they went into 
the oven to form a hard skin and 
painted a thick coating of blacking 
on them after they were dried.” 
“That appears to settle the wheel 
question,” I said, “but before we drop 
the bottom and call it a day, I should 
like to know what kind of a device 
politicians employ to split lw party 
‘Well,” said Bill, as h hook hin 
elf into his coat, “I could answer that 
question with one hand tied behind 
my back, but the answer ould not 
do you or any other person any good 
I can tell vou this, though, 1 | could 
think up some good scheme tor pr 
th party from — splitting I 
ld interest certain parties to an 
extent that would relieve me of the 
necessit of worrying about. the 
ture Yi sir, the wolt that ‘ 
unped on my door step these m 
ears cel nl would vet the sho 
] lite 


Excessive Smoke From 


Radiator Cores 
You 


know that by fo 


Ouestion ma he interested to 


llowing the advice con 


tained nm you! recent ommunication 


we have increased the melting 


speed 


ot our 32-inch cupola irom 6500 to 
9600 pounds per hou We now shall 
appreciate your sugge stion on how to 
eliminate the smoke nuisance in con- 
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nection with casting the radiator sec- 


tion shown on the attached blueprint. 
The casing and tube are cast separate- 
ly and afterward welded on the ends. 
The cores are made from sharp sand 


and oil mixed in the proportion of 4 
pounds of oil to 100 pounds of sand. 


The building in which the castings are 


made is 200 feet long, 60 feet wide 
and 18 feet high at the eaves. The 
roof is surmounted by a monitor 28 
feet wide, 12 feet 6 inches high at 


the peak, provided with numerous win 


dows which swing open In addition, 
three smoke stacks 30 inches diameter, 
30 feet high are spaced at equal dis- 
tances along the center of the root 


to serve as ventilators. We also oper- 





ate a 24-inch electric fan but it does 
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LONGITUDINAL SECTION OF RADIA 
TOR AND TUBE ASSEMBLED 
t seem to create any appreciable 
dratt Notwithstanding these apparent 
aids to ventilation the core smoke gen- 
erated during the pouring period is so 
excessive and penetrating that ithe 
workmen’s eyes are affected and in 
some cases nose bleeding results. We 
do not know whether the troublesome 
gas 1s due to the oil, the iron, the 
sand ot the cold weather \\ c have 


tried shak ny 


the castings out imme- 


itely after they are poured and also 

have leit them in the flasks, but the 
trouble remains the same 

Swe? \ certain amount of offen 

SIV gas always is generated during 


the pouring of castings containing oil 
bonded cores, but you seem to have 
more than your share Chis may be 
due to one or more contributory causes 
and we should require fuller details 


before hazarding a positive 


opinion 
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However, basing our views on the in- 


formation supplied we submit the fol- 


lowing for your consideration: 
(1) 


in your 


You are using too much binder 
the 
properly, preferably in a mechanically 


sand. If sand is mixed 


operated device one part of oil to 40 

will 
fact 
still 


matters of 


sand satisfactory 
able to 
economical 
this 
well to proceed cautiously 


parts produce 


cores. In you may be 
mix- 
kind it is 
The 


core is one that is just strong enough 


develop a more 


ture, but in 


ideal 


to retain its shape until it has served 


its purpose. With a reduced amount 


of binder the volume of gas gener- 
ated will be reduced in_ proportion 
Many coremakers labor under the im 
pression that sufficient oil must be 
added to render the dry sand work- 
abl This is a mistaken idea After 
the proper amount of oil is added 
and this amount only can be deter- 


mined by experiment—the batch oi 


sand may be wet down with plain 
water until it is fit to use 

(2) Your core vents may be too 
small Place a inch core vent in 
the smaller core and a 11-inch core 
vent in the larger, thereby convert 
ing each core practically into shell 
The advantage of this arrangement is 
that the gas escapes freely, and the 
heat of the casting is sufficient to 
drive all the gas to the center at a 
temperature that will keep it ignited 


Instead of “emerging as an_ acrid 


smoke it will come out in the shape of 


an inoffensive flame. 
You do not state what quantity of 
castings you produce daily or how 


your men are organized to pour, shake 
out and handle the castings If the 
method is practical in your case we 
suggest that the molds. should be 


dumped immediately after they are 
poured and the castings then may be 
pulled out and allowed to cool in a 
suitable place partitioned off from the 
nN ding area 





Dayton Castings Firms 
Are Merged 


The American Foundry & Casting 
Co. recently has been merged with 
the Advance Foundry Co., both of 
Dayton, ©O The entire official and 
working organization of the Ameri 


can |] oundry & Casting Co. will be 
maintained. J. M. Green, present sales 
manage of the American company, 
will assume the same position witl 
the \dvai company. Both com 
maanies have manutactured heavy, m« 


dium and light gray iro ind sen 

steel castings for 25 years. This met 
ger will increase greatly the output 
of the modern and recently enlarged 


Foundry Co 


Advance 


plant of the 











Uniform Cost Method Helpful 


Benefits Accruing from Uniformity of Methods Used in an Industry for Costing 
Are Shown by Bids Received on Castings Before and After System 
Was Adopted-—Some Bids Below Cost 


HE question of what it costs or 
will cost to produce a_ particular 
product and at what price it can 
be sold is more closely related to profits 
than any other subject to which an ex 


ecutive is required to give consideration. 
The effect of 


statement mm a 


costs on the profit and loss 
and a 


sell- 


most direct one 


aistoried relation between costs and 


ing prices produces a serious situation 
The longer the executive is mn ignot 
ance of a disturbed relatior between costs 
and selling values, the more serious the 
situation becomes. Undeniably, every man 


duction 


should 


costs, and he shou 


his pre 


1 Getermine them 


ufacturer know 


l upon 
principles which are recognized through- 
out his industry as satisfactory and stand- 


ard. 
Variety Is Found 
An 


examination ot the cost accounting 


systems of different manufacturers with- 
in a given industry where no attempt 
has been made to standardize methods 
will show that a variety of widely dii 
ferent methods are used to ascertain 


This is particularly 
pro- 
individual jobs or products. Cost 


costs of production 


true in determiming the cost of 


ducing 


1] 


classifications of all conceivable arrange- 
ments are found, and in ascertaining the 
costs of individual jobs, no two companies 
will be treating the same elements ot 
either cirect or indirect costs m a like 
manner. Important and appreciably large 
items of cost will be found to have 
heen overlooked entirely by some com- 
panies in determining current product 
costs The result is extremely wide 
differences in costs which are not true 
differences. but differences to a large ex- 
tent due to variations in methods otf as- 
certaining costs 

Where accounting methods are un.- 
rm, costs can be compared and differ- 
ences can | intelligently discussed and 
nalyzed, inefficient »~ractices can be cor- 


rected, waste can be eliminated, costs 


made 
the 


in be reduced and prices can bx 


an intelligent manner Therefore, 


road benefits to he derived trom = an 
urate knowledge of costs determined 
a uniform mann are twofold—eco 
mies in production and telligence 
selling 
Address delivered t the Uniform Cost Ac 
nting conference, held recently at Chicag 
r is secre y-treasure the American 
ble Castings ssociation 


BY ROBERT E. BELT 


The maximum economies 1 produc- 
’ ] ] +} le 
‘on are largely the result ot an analy- 
tical study of compirative costs of pri 


cGuction at different plants, thus enabling 


the management to maintain a standard 
of efficiency for each department of mat 

ufacture in keeping with the results of 
the most efficient The most conclusive 
proof ot the valu of uniform a 

counting, trom a perating standpoint, 
is the fact that one of the first moves 
made by a large corporation operating 


number of plants manufacturing a given 


product, additional 


plant, is to 


acquiring an 


over the accounting 


system to the unitorm one in use at the 


other plants of the company No large 


corporation today attempts to conduct its 


business with nonuniform methods of 


ccounting, or in other words, without 


mts at the different 


a compamison ol ct 
plants. It that 
that 


the 


a compari- 
the 
plants 


is imperative 


son be had as only in way can 


relative efficiency of different 


be determined. If plant inefficiency is 


disclosed and corrected in this way in a 


li:rge corporation operating various plants, 


entire 


the benetits cai to an 


by 


Saint 1 accruc 


industry the use of similar methods 


In the 


that 


malleable industry it is 


Iron 
the benefits from uniform 


have heen great im 


known 


affording 


iccounting 


reliable comparisons of operating results 


which locate waste and inefhiciency not 
easily spotted in anv other way The 
most fruitful fields have been a com 
parison ol at partme ntal labor costs, of 
departmental labor turnover and of labor 
earnings The monthly and = quarterly 
statements of labor costs are considered 
by members as the most important state- 
nents issued by the American Malleable 
Castings associatior The proof of their 


value is the substantial savings effected 


and the careful analysis made of the 
comparative results. Co-operative work 
of this character, and it cannot be pur- 
sued without substantial uniformity in 
accounting methods, is essential to the 


maximum economic and financial strength 


of any industry. 


Intelligence in Selling 


The benefits of uniform accounting 


methods in an industry from the stand- 


point of intelligence in selling are clearly 
evident. There is a form of compett- 
tion to which manufacturers cannot ob- 
ject, and that is the competition from 


65 


determine their costs in 
reflect 


efficient methods 


concerns which 
alike 


} 
ddvantages 


manner and whose prices 


by reason of 


ot production and distribution How- 
ever, the competition to which objection 
rightly can be raised is that the man 
who, having no knowledge of his costs, 
makes prices which preclude the possi- 
ility ot there being a_ profit in the 
business for anyon It is this situation 
that a k wledge oO! actual costs ascer- 
tained in some standard approved way 
largely corrects, for rarely is a product 
priced at less than cost if the cost is 
know! But if the cost is not known 
the price unknowingly may be less than 
cost Accounting by uniform methods 
which recognizes the fundamental prin 
ciple s applicable to cost finding im the 
particular industry, has the effect there- 


fore eliminating unfair <« 


but 


ot 


mp tition, 


umform accounting is not a means 


ot hxing prices and does any 


measure restrict competition 


Methods Alone Considered 


The adoption of uniform accounting 
methods does not mean uniform costs. 
are and always will be differences 


T here 


in costs of production. It is natural and 


right that there should be differences 
iu: costs, but such differences as do exist 
should represent actual conditions — re- 


sulting better 


hiol 


from plant of 


ganization, 


higher efficiency, more favorable location, 
and other operating factors In the 
industries where un'form cost methods 
are recognized and followed the mem- 
bers know that differences in costs are 
due to operating factors, as their cost 
are built up in a hke manner and they 
include like elements of cost In com 
petition the companies cal feel they 
will not iY called upon to meet a 
price that has been based upon widely 
different costs determined in an entirely 
different manner 

The conditions that were found to 


exist in the= malleabk iron industry 


pmor to an effort to standardize cost 
accounting methods are typical of con- 
ditions in other branches where no spe- 
cial cost educational efforts have been 
mack About four vears ago in. this 
industry a test was made of the competi- 
tive conditions which resulted where con 
cerns were either using different  ac- 
counting methods or guessing at. their 


costs. Two castings each were furnished 





OO 


] 

#9 diltere marie whicl were asked 
to quote on an inquiry for 10,000 pieces 
- 1 
of each pattern and to give their total 


actual « g them one would 
not exp t variatior est 

mated cost; | ( the result of the 
1 irv: Of 43 cost estima on the 
( ( ( ut ( T I ved a 
I rly na \ r¢ Irom a t 7 c to 
S'4c per p d I e were the found 
ries that we position to prepare 
n estimat from t r cost re ds on 


special concern It was the 


mpanies, barring a 


few unreasonably high estimates, which 
were the ones that were crippling the 
industry through the establishment of a 
price which preclud d anyone from get 
ting busimess at i living price 


Proved Successful 


As compared with a tair cost o1 the 
work at that time of about 8c per pound 
there was one estimated cost ot a frac- 
tion less than 5c inothe it 5'oc; and 

x others under ¢ kexeh r one 
abnormally high estin t range ot 
the 43 cost estimat \ m 4.9¢ pr 
pound to 11.6¢ px nd 

On the other « a more costly one 
to produce ¢ count of its lower output 
per mold | day, the cost estimate 
were ¢ shiv wick Her: 
the estimates of the compani which 
had dependa ( rec ds w which te 
base their estimates did not vary widely 
They were trom 12'2c to Il4c_ pet 
pound. Compared to th rmal esti- 
mates, there Was om oO! 8.3Cc and al 
other of &.6¢ Or the 43 foundri 
estimating on this particular casting there 


were two estimates over 20 pound, 


' 
per 


and six under 10c per pound 


his 


remarkably 


estimates 
and 


successful in ce 


quiry demonstration proved 


Hvincing man- 


utacturet! who wer« skeptic il of the 


benefits from uniform cost 


need ot and 


methods Everyone knew that 


accounting 
actual! differences it product! Da costs 
could account for only a small part of 
the range in estimates 
An exactly similar cost estimating 
auiry vestigation was conduct 
three years later after 90 per cent of tl 
! nbet ciation had installed 
1torm ¢ t Is VV th the result that 
t! rere ( cost estimat were 
kk than | li eat ~ were they 
mice the for ( vould 
indica that ( ! t 
ciffere 1 | ( t ma 
u*acture 1 "y PF 1 
S an art il differs ( " 
‘ ad « ha R sal dif 
Uniform n d f , 
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applied in a_ particular 


1ecessity be adaptable 


strictly to the technique and operating 
in the industry That 15, 
i suct is t | ttained, uniform- 
t must e treated s an industry 
matter It cannot be otherwise, 
a different methods and _ processes ot 
manutacture call ait ent met I< 
‘ rh cr tine prox 
dure that is applicable in determining 
costs 1 the manutacture of castings 
would not be at all suitable f asce 
taining t costs manufact g a 
dissimilar product However, within a 
ive dustry it 1s irely found that 
variations in methods « processt ) 
manutacture eriously affect the success 
ful applicat »— fundamental princi 
ples of accounting throughout the 1 
dustry In the production of malleabl 
iron castings, 1 instance, the ccount 
ng principles and procedure are the same 
whether the Cas +e iT¢ ligh ( neavy 
whethe tl t »en-hearth elec 
tric furnace is used as a melting me 
dium vhethe he castings are a 
nealed in the more mm design of 
ven or in the later nd more modert 


ik produc ira i ( 
teps in the ma t it m- 
ilar, min Variation 1 manutacturmg 
] 1ethods 1 Cess ( + thy n 
elves tertere with the successful ip- 
] it1o1 ol 1 n I damental p 
ciples 0 ( int y | ld he 
or cours variat S in the acc nts t 
take care I differs t Pp iting ( ndi 
tions, but the eed not interfere vith 
e ol vance of standard fundamental 


Essentially the Same 
While the fundamet 


tal principl 


cost accounting through a given industry 
are essentially the same and _ reasonably 
pplicable t all plants, nevertheless, in 
Imost every plant there are operating 


are peculiar to the pat 
which have a 


methods 


For thi 


=, . mNtine 


ACt u Hiss 


reas when a concern adopts literally a 
so-called uniform cost system, it does 
not al s work t satisfactorily 
AY system, in e' vy case, sh 1 be 
modeled to fit ex ¢ operating co 
aitions thie plar ( +} ¢ 
tempt to ‘ condi te } tem 
d bet y mo\ made t tall 
form sstry on lex 
ston plant wet hould te 
1, \\ ly ‘ ‘ ‘ , , 
1 ¥ l il er } 1 ry! 
ipplicable » tl 1 t | 
is ? bal 
i¢ ( ( 
Before - ' . a 
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uuntant t visit all of 


the members of the industry if possible 


which readily can be done when_ the 

numbe does not exceed 40 or U0 In 

his way he ll become thoroughly fam- 

i Vitn every | is¢ ( m 1lac 1 ‘ 

technique nd with unusual « exceptiona 

op ting <¢ ndit I cn \ i direc 
y u n 4 t p { a 

\ te the ct i 1 t i» t A ly 

ted and conversa! the existing 

“rating conditi Ss ind =the cost prac- 

t igl t the industry he is then 

1 only ther a position safely to 
devise a general or uniform practice 


Follow Tried Practices 
that it 1s_ best 


been tried 


My experienc has been 


llow 


and pre 


nave 


hict 
nici 


ved rather than to adopt some- 


ing untried and with which no company 


has had an experience. In every industry 


umber of good, though differing, cost 
practices will be found, and there is 
lways sufficient good material even 
hough weak links are found among the 


build a 


proved its 


which t system 





S d Pp licy to secure the « -Opera 
t101 ind advice of he icc tants 
the members of the industry during t 
] tte tare I tne pre] il ) oO th 
niform system \fter the pers devi 

the system, and w is responsibl 
it, has covered the necessary field 

rk | has mulated a plan which t 

is mind is the best and most practicabl 
great assistance is secured by inviting the 
accountants, whe se co-operation S SO 


essential, to take part in a meeting 


and the prin- 
to be the best 


prevailing conditions 


‘ 1 
potn 


which are thought 


' 
cipies 


ior adoption, are thoroughly explained 


In addition to the assist secured in 


ance 


this way, there is the equal advantage of 


the feeling among the cost 


accountant 


been consulted and have 


the f 


they have 


had a part in rmulation of the 


uniform practice. 


The system having been approved, th 
next step is to give the several cost 
ccountants such assistance as they need 
1 the work of making the necessary 
( inges 1 their cost prac ( to conform 

to the standard The amount. of 

work involved will depend upon the 
changes to be mad but ordinarily 1 
great ame ot it Vv giv plat 
( the part « | per g ( t 

ll be req 1 

rt vorl f con i executiv 
=a d with the mov 
ment and belie their system 
Se: a ee ee , ices 
it 1 wortl I n rms 
ee the efforte £ 4} —— 
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part it is highly important and if prog- 
made must he handled with tact 
and diplomacy. 

Unquestionably much progress has been 


ress is 


made during the past few years in im- 
proving and in bringing 


about a 


cost methods 


greater degree of uniformity. 


However, not all of the efforts have 
been successful It is my belief that 
more attempts to bring about standard- 
ization have proved unsuccessful than 
successful The responsibility is about 


the failure of 
the 
uni 


equally divided between 


business interests to co-operate and 


inherent weakness of some so-called 


THE FOUNDRY 


form which do not consider 
specific variations from the standard. 
A certain 


every 


systems 


nonco-operation 
This 


accounting 


amount ot! 


exists in industry retards 


progress, even though the 


procedure is the best. If the structure 
1s a sound one usually the necessary co- 
operation can be won. It is difficult 
to secure co-operati and naturally too 
when the plan is not a good one and 

wove all not an entirely practical one. 

While a uniform cost system should 
Ie fully ade te ft t] needs of the 
business it should not be top heavy Al 


does 


O/ 


not justify itself with practical results 
should be eliminated. A common short- 
coming of uniform systems is the ex- 
acting refinements. It is possible to de- 
termine costs with a great degre rf 
accuracy but it is not always prac 
ticable to do so. 

The reasons for tiie failure f mat 


cost systems, whether designed for a 


ingle manufacturer or a group of manu 

tacturers, is their impra They 
' 

re too complic ited t x to 

much emphasis is given 1 mimportant 

| te nd t ] k t { 

siderations 





ow and 
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Casting Aluminum Rods 


aluminum 


We have tried to make an 
rod about 12 x 4 inches and round, but 
are unable to get it free of holes, or 


porousness. We tried chloride of sinc 


flux, but the result was no better, al- 
though we poured the aluminum alloy 
as cool as possible. We then had them 
cast in another foundry with like re- 
sults, we would esteem it a favor if you 
can suggest a means of getting these 
castings sound, 

Take some of the same aluminum 
that came porous when made into a 
casting and remelt it, then pour into 
a heavy ingot in an iron ingot mold. 
Have this machined and examine it for 
signs of the same porosity as found 
in the castings The chances are ten 
to one or more the ingot will be per- 
fectly sound This will show the 
sand mold caused the porosity, for 
the experiment has been tried many 
times with this result Mold the rod 
or a part of the rod in a sand mold 
vertically, without cope. Now fill it 
with molten aluminum and observe if 
the liquid lies perfectly quiet in the 
mold. It will not, for it will simmer 
where it comes into contact with the 
sand. This proves some action is going 
on. Gas of some kind is coming from 
the sand and is entering the molten 
aluminum. The hotter the aluminum 
is poured, the longer it remains 
iquid and the more gas is evolved 
from the sand to enter the casting 
ind make small holes. 

What is there in the sand to make 
as? Water, but the metal being 
eated to over 1000 degrees Fahr., the 

ater must be superheated’ steam. 
here are few substances on the face 

the globe that heated aluminum 

ill not attack to rob of the oxygen 

ntains It ittacks thr water 


vapor, greedily absorbing and dividing 
it into minute portions to get at 

better, and the gas forms into littl 
globes spinning around in the metal, 


as the latter eats away the oxygen 
trom the outer circumference, until 
only hydrogen is left if the metal 
doesn't solidify before this end _ is 
reached. This results in many littl 
holes diffused into all parts ol! the 
castings The way to avoid this 
action is to carry away the steam as 
fast as made by using an open, porous 
sand with plenty of outlets for the 
steam to escape through the flask 


Also pour as cool as possible 


Machining Facilitated by 
Increasing Zinc 


We are using a mixture of 62 pounds 
of copper, 36 pounds of sinc, and 2 
pounds of lead, with 2 ounces of alu- 
minum added. This mixture is hard to 
machine, but we are not allowed to 
add more lead as the castings must take 
« high polish, and adding more lead will 


dull. 


mixture to 


What 


make it 


could be 


machine 


make the metal 
added to the 
re udily P 


There is a 


more 


possibility that raising 


the zinc will give a better machining 
metal. Instead of 36 pounds of zinc, 
make it 40 pounds and take the 4 
pounds added from the copper, mak 
ing that 58 pounds, instead of 62 
pounds. This is the only change we 
can see that can be made to the al 
loy under the conditions stated, and 
this amount of zinc can be worked 


in only when aluminum jis used as 


given. Raising the zinc content over 
40 per cent though would have to be 
done cautiously with lead present, 
otherwise the castings would be found 
to be brittle 


Using'tBronze Scrap 


We have on hand a_ considerable 
unt of scrap manganes n ind 
make small bushings nd lve 
f bP castings, all thin and ht and 
fj netal must | j 
Will you kindly give us a formula for 
ising this manganese ronce scraph? 

The manganese bronz crap ¢ t 
be used in valve pump castings that 
have to withstand pressures as _ it 
will make them leak on account of the 
aluminum it contains It might pos 
sibly be used in the bushings, but it 
must be so proportioned that the 
aluminum will not show he outer 
skin of the castings, otherwise they 
will run dirty and will shrink badly. 
How much can be used will depend 
upon the amount of aluminum held 
by the manganese bronze scrap If 
it is under ™% pound per hundred 
pounds, about 5 pounds of this man 
ganese bronze scrap is all that safely 


can be added to a heat of 100 pounds 


It is absolutely necessary to de- 


termine how much to use by test. 


Therefore, try first 5 pounds manga- 


nese bronze per hundred, but not in 


castings If the aluminum 


the 


pressure 


fails to show on skin of the 


castings, make another test and use 


10 pounds per hundred, and if with 


this amount the aluminum fails to 
show, adopt 10 pounds as the amount 
to use with each pot of metal 

Another good way of using this 
scrap would be to get in some cheap 


castings to make in which a _ metal 


could be used containing about 60 
per cent copper and 40 per cent zine. 
Probably about 30 per cent of the 
scrap could be used with this mix- 
ture, enough being added to get the 
benefit of the aluminum as a flux 








receive extra 


Protecting Metal Working 


employes, w 


Plants from Fire 


Drilled Companies of Chosen Employes Together with Com- 
plete Equipment Required—-Fire Protection a Safety . 


Activity 


Inspection Advised 


BY JAMES M. WOLTZ 


built largely 
brick, 


LTHOUGH they are 


of steel, concrete and 


iron and steel plants require a 


thorough system of fire protection. In 
works at East Youngs 


many as 70 to 100 fire 


one of the 


town, ©., as 
in each month, and 


alarms are turned 


each one of these calls into action one 


to three of the plant’s fire companies 
It is due to complete equipment, well 
training and the 


that 


placed, organization, 
firemen almost in 


ability of the 
stant response is given to such alarms, 


and that serious 


averted 


Accumulations of oil and dirt in 


pits, wood piles, railroad ties, oi! dip 
ping and spraying tanks, oil-soaked 
floors, flashes from rolls, motors and 
trolley bars, hot steel placed too clos 
to buildings or in wooden cars, all pr‘ 
sent fire hazards. Oijl, benzol and 
other inflammable materials sometimes 
spill and are set on fire by locomo 
tive sparks. A hot metal spill may 
cause S¢ rious fr sult 

In starting fire-prevention work an 


accurate map otf the plant, drawn to 


Abstract of paper id at twelfth nual cor 
vent ft Nat 1 Safety u held 
Buffal Phe author director f fet 
Youngstown Sheet & Tube ¢ , Youngstown, O 


conflagrations are 


scale and showing all structures, is 


necessary. A careful inspection should 


be made of all nooks and corners of 


cellars, attics, pits and floors of every 
hazards should be 


building. The fire 


studied to determine where to place 
extinguishers, hydrants and hose racks. 
space should be provided 


fire 


Ample aisle 


to permit the unimpeded use of 


equipment. 
When the 
and the 


plant organization is large 


executive offices are located 


map is usually the 


of information 


away the 
slahl - . 
avaliaDie source 


le cal 


be kept up to 


regarding conditions. It should 


date and should show 


the location of high and low-pressure 


water lines, sprinkler systems, valves, 


cutouts, 


pumps, hydrants 


hose re els. 


gates, dr uns, 


hose connections, 


risers, fire houses and special equip 


ment Fire boxes and hre alarm lines 
lso should be shown, and the various 
nes should be accurately indicated 
en a small plant should be mapped 
(oily waste, greasy overalls and 
working clothes are dangerous. Dust 
of any kind is explosive when prop 
erly mixed with air The electrical 
equipment and wiring should be care 
lly inspected. Storage and use of 
wood, coal, oils, gas, gasoline, benzine, 
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' ' , , 1 ¢ 
DCHnZOL, xvlol, chemiicais, Waste, ‘ 


should be carefully regulated, and no 
should 


are 


open fires, lights, or smoking 


be permitted where such supplies 


used, stored or issued. The location 
of steam and hot water pipes should 
be noted, as paper or other inflam- 


mable material may come in contact 


Neither 


board shades for lamps of any 


with them. nor card- 


paper 


descrip- 


tion should be permitted. All open- 
ings through which steam, hot air or 
stove pipes lead should be protected 


17 it 


by fire-resistant material, especially 11 


structures are of wood 


If the fire apparatus is not distrib- 


uted to advantage or where it is 


easily accessible it represents a waste 


of money \ few moments delay at 


. | 
hire may i 


the beginning of a resu 


serious loss of 


property or life The 


location of hose, extinguishers, recls 
etc., should be decide d by the ope! 
ating and engineering departments 


should be inspected daily 


doors 
; 


Frequently these inspections reveal de 


fects which vould prevent the auto- 
mati action of the doors. 

It is necessary to arrange special 
facilities to extinguish fires at inacces 
sible places \t each o! oO blast 
lurnaces w have placed i 2 ncn 
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water line along the stairway leading 
the and along 
To this is attached 100 
wire- 


to the top of stoves, 
the platforms. 
feet 


wrapped hose, with nozzles having %- 


lengths of 14-inch rubber, 


inch tips. 


On an alarm indicating a fire on 


top of a furnace, two firemen hasten 


and speed up the 


the 


to the boiler house 


attached to special risers, 
raising the from 
110 pounds to 250. The 
nozzlemen, along with the captain rush 
118 and stretch 
anywhere around the 


Fires at this point 


pump 


pressure the normal 


hosemen and 
up the flight of steps 
the line, going 
tep of the furnace 


usually arise from lighted gas _ ignit- 
ing oil-soaked dust or oil on the cable 
and wheel of the hoist 

Space should be provided to oper- 
ate fire-fighting equipment. Do _ not 
permit material to be piled in front 
of, over or around the reels and hose 
houses. Aisles with ample passages 
to haul the carts and extinguishers 
mounted on wheels, and to transport 


yards, 


kept 


them through the building and 


chould be provided and always 


ciear of obstructions 


Frequent and thorough inspection 
of all equipment should be made. 


Forms and records must be provided 
to check 


attention to every 


} 


such work. Systematic and 


careful detail is es- 


sential. 


Organization depends entirely on the 


plant, its size, product, location, fire- 


hours of 


tion and protection available from 


fighting equipment, opera- 


out- 


side sources. 

The careful selection of a head for 
the fire brigade is important. He must 
be a diplomat, as he will be in con- 
tact with the operating department 
and the entire force of employes. He 
should know what is safe to use to 
extinguish fires, and should be familiar 
with material that is difficult and dan- 
gerous to handle. He must under- 
stand details regarding power lines, 
water supply, exits, fire escapes and 
the like. When a fire occurs his au- 


thority in the threatened district should 
that of all 
plant is 


supersede operating of- 


ficials. If the large there 


should be an assistant for night duty 


and perhaps one for day relief. 


Fire Force Well Organized 


Fire companies may be composed 
yf six to 12 men, a captain, lieutenant, 
nozzle- 


plants 


one hydrantman, two to four 


men and hosemen. In some 


alvage corps, ladder truck companies 


ind other organizations may be re- 
quired. 

From the companies are made bat- 
talions, and from these the brigade. 
The number of companies in a _bat- 
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talion will depend entirely on the ar- 
bitrary divisions the works. 
We have as few as two companies in 
several of our battalions, and the larg- 
est has 10. There are 524 employes in 


made in 


our Youngstown district fire brigades 

Each battalion has its chief or com- 
mander. One of the company cap- 
tains is usually designated as assis- 
tant. Companies are composed _ ot 


workmen who can be spared from or- 
dinary operations, but they should in- 
me- 


clude a considerable number of 


chanical men, such as electricians, pipe 


fitters and the like, as these men are 
scattered throughout the plant, know 
the electrical hazards, where power 
can be cut off from affected areas 


without disturbing others, and the lo- 
cation of water lines, gates and valves 
It is highly important to know if it 


water on a power 


is safe to throw 


line. 


Close Inspection of Equipment 


Fire headquarters should be located 
as centrally as possible. There should 
be space enough to house wheeled or 
Repair work should 
should 


motor equipment. 
be done at this 
be inspected, repaired and dried here, 


station. Hose 


and all used equipment should be 
cleaned and inspected. All records 
should be kept and reports made at 
this station. To do this requires the 
services of inspectors, repairmen, op- 
erators and clerks. 

In our plant we require an _ inspec- 
tion of all fire equipment twice daily 


This is done by our patrolmen on their 


regular rounds A written report ot 


conditions is made at the end of each 


used or 
a patrolman he 


turn. If empty equipment ts 
found by 
notifies fire headquarters, and a man 
sent to bring in the equipment or refill 
station 


immediately 
is 
it and replace it in its proper 

A report of this is made by the fire 
inspector and this is recorded on a 
is refilled the 
punched 


card. 
In case an extinguisher 
tag on the apparatus 1s 
to show the month, 
check set of cards are made up with the 
showing 
last 


months, 


metal 


day and year. \ 


record of each extinguisher, 
location, number, 
date filled. 
and when any soda and acid extinguisher 


dis- 


size, and 


filed by 


make, 


These are 


has been unused for 12 months, it is 


charged and refilled. and a record made 


on the metal tag and the card 
back for 12 


The card 


is then set months, and 


automatically 


when the time elapses it 

comes up for action again, provided 
the tank has not been used and refilled 
in the meantime. 


Captains are required to make reports 
of all 
hold at 


These also are 


alarms, and must 


drills 


reported on certain forms 


responses to 


least two each month 


OY 


From these reports we make up our pay- 


roll. We pay $1 per month to each 
member who attends the drills. In 
addition he is paid 25 cents for each 
alarm responded to upon call. If hose 
is laid he is paid at the rate of 50 


cents per hour for every 
fire duty. This is reported by the cap 
tains upon regular forms 

The money is paid to the employes 
semiannually after July 1 and Jan. 1. 
‘In the winter we have a dinner at our 
works offices and vouchers are distrib- 
uted. In the summer we have a field 
meet with various contests, band music, 
dining and voucher distribution The 
company’s Youngstown district payroll 


for this purpose is about $10,000 a year. 


Hose is tested at stated intervals and 
results recorded [Twice a year it is 
taken from its station, water run through 
it, the outside casing washed, drained 
and dried. Each hose house has a red 
lamp in front of it, lighted at night. 
It also is provided inside with an elec- 
tric lamp that lights automatically when 
the doors are opened. 

All hose houses and boxes are kept 
sealed. If a seal is found broken by 


a patrolman, he reports it to fire head 


quarters. An inspector visits the sta- 
checks up the 


what may be missing and reseals it. 


tion, contents, replaces 


Hose and all other fire equipment, in- 
cluding hydrants, should be used for 
fire purposes only. The fire chief is 
the only person who can, in emergency, 
permit the use of fire equipment for 
other purposes. When our fire hose 
becomes worn or old, a band of red 


about a foot wide is painted around each 


end of it and it is then turned over 


to the operating departments for ordinary 


use, 
Extinguishers Fit Needs 

We use l-quart, 2-quart, l-gallon and 

10-gallon pyrene extinguishers; 2%, 5 


20 and 40-gallon soda and acid, and 2% 
extinguishers. 
the 
pyrenes 
the 


and 40-gallon fire-foam 
distributed 
the 


electrical 


These are according to 


requirements of works, the 


where there are hazards, 


soda-and-acid where the danger is great- 


est from wood fires, and the fire-foam 
where the oil and gas fires are the 
principal dangers. All of our power- 
houses have 10-gallon tetrachloride ma- 
chines. These are operated by ai pres 
sure In winter the soda-and-acid and 


hire-toam machines are kept in electrical- 


ly or steam-heated compartments All 


apparatus is numbered to correspond 


with the numbers of the stations 
ladders 


Hose 


hose, 


reached by steel 
steel backs. 
full equipment of 


nozzles, 


Roofs are 


equipped with safety 


boxes, with a 


wrenches, ropes, axes, etc., are 


located on tops of buildings. Risers, 


from ground to roof, are placed at con- 








venient points. Railed crossovers are 
provided between high and low bays 
We have a triple combination, 750 


gallon plied by the American 


pump sup] 
La France Fire Engine Co This re- 
nds to second alarms only, except in 

g di ict We also have a 

fire alarm system with 71 boxes, divided 


call 


mpany, 


lice system 


Gamewell « 


A fire alarm inds only in the zone 

1 which it is sent If necessary to 
call litional companies any one or 
all zones can be connected, and as much 
f the equipment of the fire’ brigade 
may be ummoned as needed This 
ystem has the advantage of only calling 
to fires the force really needed, not dis- 





turbing other employes at 


After 


remote points 





a fire alarm received at police 





headquarters, where the board, switches, 
eic., are located the operator fills in a 
card 1orm, addr ed to the superin- 
tendent of the department trom whicl 
the alarm was sent, and incloses a_ blank 
form upon which the superintendent re 
ports to the safety department the caus 
of the fire and damage sustained hi 
is sent to the engmeering department 
The engineer in charge of imsurance gets 
m touch with the underwrrters’ adjusters 
ind the damage is estimated All of 1! 
msurance is carried by outside old 
fire insurance companies 

In case ot d MaLe to msured prop 
the ery department and district S'1 
permtendent are notitied bv telephone 
police \dquarters nd department 
perintendet so. that nmediate Ives 
gati Ss and ventorin ca be n 
vith the imsurance adjuste 

On the first of the month form 1s 
ent to each he of a department uy 


he 


ings, material, and equipment added 


which makes a report of new. bui 


} department. als f buildings + 
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SLOCK 


covered 


insurances used 
up, moved or 
discarded This | 
s sent to thein 
rance bureau of 


engineering 


department. Sucl 
cpo ] ive ] ( 
the eans oO 


bringing to light 


some rather 
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sur 

prising lacts 

We hav city : 

ll le 

irm Dox po 
lice headquarters that is used to call th territory, mucl f which is difficult to 
city fire department when a fire has 1 reach, we hay equipped each f the 
ippearance being dangerous. We ¢ standard-gage locomotives with 1 mc 
Sul our rtment as a first-aid mea rubber-lined se and nozzles, carried 

ind do not hesitate to ask for hel; the cab « n Is on the tanks. Water 

it there need lor it W he the city is supplie I m t ject line Noz- 
department responds, its officials assun zles are protected to prevent b ! 
full control of the work heated water We hav d s 

As tl plants cover many miles be well worth whilk 


















Electric Furnace Iron Cheap 


Saving Effected by the Use of an All-Scrap Charge Renders Electric Melt- 


ing Costs Lower Than for the Cupola in Localities Where 


NDER conditions ot 


present 


keen competition the question 

of making iron castings re 
solves itself into a strict price propo- 
sition. The buyer undertakes to fill 
his requirements at the lowest pos- 
sible figure, which is no more than 
natural. In the vast majority of cases 
he requires an iron which is readily 
machineable and gives a casting with 
a smooth finish. The important ques- 
tions of strength or quality of the 


How- 


quality is of 


metal itselt are neglected. 
where 


ever, in cases 


prime importance, the purchaser 1s 
more than willing to pay a_ higher 
price These instances are rare and 
then in many cases the castings are 
not bought on the open market, but 
are made in the manufacturer's own 
shop Several notable instances’ of 
this are in high pressure valves and 
fittings, piston rings, resistance grids, 
and such work Therefore, the first 
question arising wit electric iron is 
the cost of manu ( con 
pete with the cupola 
This is a question which can be an- 
| both yes d no In the 
easter! ind central section o! the 
int th ( S k of che ip power 
but an abundance of cheap pig iron 
nd coke These points ar¢ ove! 
whelming]l favo of the cupola 
As you m ve d th Pac I 
coast you ent i ( cheap 
g¢ iron and <« ( to g ‘ ¢ 
ites These ) s ivo electr 
nace 
Question One of Economics 
Che question, therefore, proves to 
be an economic one, which must be 
investigated from the angle of various 
localities. Several analyses of costs 
of gray iron as made in the electri 


furnace are given in the accompany 
ing table. On all of them the costs 
of raw material, ete., are shown in 
the table. 

We now have a series of figures on 
which to base our calculations. There 
are yet two available methods of 
making our iron—from the cupola 


direct, and duplexing. In the locality 


Paper presented at the 
Amer 


Cleveland convention 


or the ican 


Foundrymen’s association 


Coke Prices Are Extremely High 


BY L. J. BARTON 


ot the country from which the above 
costs are figured it costs close to 
$5.00 per ton to convert the iron 
to a molten condition in the cupola. 
Duplexing over a 6-hour period will 
cost $4.96 per ton, with a _ tonnage 
1andled of approximately 30 tons 
Our present supply of scrap is 


Therefore, we can now enumerate the 

costs of molten metal using standard 
losses 

Per ton 

Cupola $30.20 

Duplexed 28.86 

Operation 

Basic elect 16 hour $33.02 

+ hour 0.49 

Acid electric 16 hour $30.07 

+ hour 28.34 

















fair. Considerable amounts of borings These figures are all for machine- 
and turnings are at hand at a price able castings, using 100 per cent scrap 
Powe 
I ergy Charge, Demand Chargs 
Kuowatt hours kilowatt hours 
Ist 500 @ § cents Ist 5 @ $15.00 
Next 1,000 @ cents Next 15 @ 4 
Next o @ 2% cents Next 30 @ 2.25 
Next 45,01 @ 1 cents Next 150 @ 2.0 
Over 50,000 @ % cents Over 200 @ 1.50 
Less 50 per cent on demand charge for avoiding use of current during peak hours 
between 5 and 7 p. n 
Fixed charges—depreciation, interest, insurance—$48 per year Supervis ¢ 
per year 
Labor Melters @ 75 cents per hou 
Helpers @ 50 cents per 
Electrodes @ 8 cents per pound 
Ferroalloys @ 5 cents per j 1 
Brick, slag material, magnesite, etc., at market | r 
fon Moore Furnace Povrine 4-5-Ton Heat 
Operat Acid I 
16 1 +t s 
La $0.8 ¢ 
Power KWH 6 t KWH 
Elect s 24 pounds } 7 ; 
Brick 
Repairs-pate t c | 
Sla mal c 
yd ( 
Mis eous ; 
Fix ‘ ‘ 
{ r ‘ 
I 
Pow KWH KWH 
b + ¢ ir 1 ¢ ' , 
Brich ; 
Re] 
~~ * ik 
Mis 
Alloys 
Fix ¢ 
‘ 
of from $5.00 to $7.00 per ton. cast as the electric furnace charg: 
Cast iron scrap brings a price of While it also must be necessary, when 
$18.00, while low grades of melting using the electric process, to figure in 
steel can be had in quantity at $12.00. night pouring gangs, it is true that 
Pig iron costs close to $30.00 at the they can shake out castings. temper 
cupola the sand for the next day's molding. 
Our general mixture in the cupola etc., which does not add any extra 
for castings which must be machined labor cost to the final figures 
is 50 per cent pig, and 50 per cent The comparative costs as given 
cast scrap For general work, where Show that the electric furnace un- 
there is no machining, scrap cast der our conditions of operation will 
alone is used, often with varying per- compete with the cupola on straight 
centages of steel. If duplexing was tonnage and price. When borings are 
used this cheaper scrap mixture could used for the charge a further saving 
be used for work to be machined. is effected in favor of the electric 
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72 
furnace, and as we also operate a 
large machine shop this figure as- 
sumes importance. 

So much has been written of the 
quality of electric furnace iron that 
little needs to be said. The point of 
importance is that by using the 
superheated metal the percentage of 
lost castings drops, which is a further 
point in favor of the electric furnace 

Another important phase is_ the 
ability of the electric furnace to work 


on both iron and steel, and by means 


of this double tonnage, continuous 
operation, with its low costs, becomes 
possible. The foundry then has two 
lines open, and if the demand _ for 
steel becomes too great the cupola 
can always be called on for a heat of 


iron, or duplexing can be resorted to. 


For the cheaper grades of iron, 
where no machining is done, steel 
borings can be melted in the electric 
furnace, and synthetic iron made at 
a cost of approximately $20.00 per 
ton 

Providing it has been decided to 


Oil Sand 


| PHI Manchester conference 

ot the  Insitution of sritish 
Foundrymen, a paper was pre- 

ented by A. Campian, F. I. C. and 
|. Meckachen relative to oil sand cores 
and binders. The use of oil and sim- 


ilar binders, although of comparatively 


recent introduction, is now the rule 
rather than the exception, and the 
large number of compounds on_ the 
market is an indication of the magn 
tude of the demand for use in dry 
sand cores. No standard or standards 
for core binders for the different 
classes of work has been established. 
Phe sands best suited tor core 
making with the use of the modern 


binders are for the most part bondless, 


that is they contain little or no clay. 
Sea sand usually is recommended but 
river sand may be used. In tthe in- 


vestigation reported in this paper river 
used. It is strongly recom- 
the thoroughly 
that the 
their 


was 
that 


sand 


mended sand be 


dried before it used and 


manfacturers be more explicit in 


directions, as the use of such terms as 


ustened sand 


comparatively dry sand or m 

do not express the real moisture con- 
tent. If the exact amount of water to 
be added to the dry sand, is given 
constant .esults may be obtained. An 
alternative is to determine the amount 
of moisture in the sand and then 
measure the amount of water added 
and use that as a standard. In the 
preparation of further batches it will 
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adopt electric furnace iron, the next 
question arising, is which process to 
use; acid or basic. As it is intended 


to make steel also this question must 
be handled with a view to both prod- 


ucts. The advantages and disadvan- 

tages of both are here enumerated: 
Acip Process 

Lower conversion costs. 


Larger tonnage over a given period 


Superheats. 

Iron free from nonmetallic inclusions 
Hotter metal 

Silicon control difficult 


Basic Process 


1 


Can use cheaper melting stock 


Uses less alloys. 

Superheats, deoxides and desulphurizers 
Clean iron, elimination of “oxide cracking 
Regular analyses 

Ability to make alloy mixtures 

The governing point here is the 


difference between conversion § costs, 
and the price of suitable melting stock 
If acid that the dif- 


ference lower conver 


so high 
the 


sion cost basic operation must be used. 


scrap 1s 


counteracts 


In the vicinity of New Orleans this is 
the $20 


case, acid scrap costing from 
to $25, 


and high phosphorus basic 


Cores Are 


. 


} ’ 
necessary again to 


determine the 
moisture content and then calculate the 
amount ot 


the 


water necessary to bring it 


up to standard 


The cost of the binder depends not 
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steel scrap $10 to $15, making basic 
operation the cheaper in the end. This 
factor is governed by the steel oper- 
ations the consideration. 

In such shops where the normal ton 
to 


which is first 


nage of iron castings is sufficient 
take care of the electric furnace output 
without making steel, it generally will 
be found profitable to use acid opera- 
tion, the greater tonnage available over 
a certain period, and the lower conver 
being the deciding factors 


sion costs 


in this instance. 


While the foregoing is illustrative of 


the conditions as found by the writer 
in one locality it may be that condi- 
tions in another are adverse to the 


successful operation of an electric fur- 
nace on iron casting work. However, 
if a steady tonnage, sufficient to keep 


in continuous operation an electric fur 


nace of from 2 to 4 tons capacity is 
assured I believe it would be of ad 
vantage to look thoroughly into the 
situation, for what may appear on the 
surface may not follow when all points 
are considered. 


Discussed 


The method of drying the cores de 
pends on the type of oven which the 
shop possesses, Oil or gas ts preferred 
by the authors since these fuels are 
cleaner and permit closer’ control 














Strength of Cores With Different Binders 
Transverse strength Tensile 
Number strength Crushing 
ot 6-inch span 3-inch span Ibs. pet strength 
binder ozs ozs sq. in Ibs. 
l 16.0 32.5 39.2 287.8 
2 84.0 200.4 56.6 1217.0 
3 7.46 24.0 22.6 69.6 
4 41.5 52.2 44.8 485.2* 
5 60.7 90.8 61.5 789.0*** 
6 41.5 61.3 42.0 487.0 
7 19.5 37.5 12.6 145.6 
8 12.1 19.7 33.6 120.4** 
9 23.8 47.3 55.7 402.0** 
10 9.5 16.0 11.2 118.4 
11 50.5 103.5 55.6 266.8 
12 61.0 109.0 70.5 276.6 
*No. 4 and are the same binder, the former for ordinary mixtures the latter 
tor extra strong work 
**Made up in accordance with the maker’s instructions. 
***One pert, binder to 15 parts sand. Where not otherwise stated 1 part binder 
to 20 parts sanc 
only upon the actual cost per unit Since the bonding by oil is not de- 
weight, but also upon the amount of pendent on drying alone, but also 
dilution it will stand, the length of upon the oxidation of the oil, it is 
time it retains its binding properties necessary to supply a current of air 
after mixing, the completeness with through the oven to supply the neces- 
which it covers each grain of sand sary amount of oxygen. The temper- 


ease of mixing and finally to a large 


extent the strength of the green and 


dry sand mixtures which are made. 


ature usually recommended for drying 
cores is between 450 and 500 degrees Fahr. 
study it 


In this found that a 


was 











January 15, 1924 


lower temperature gave better results- 
300 and 350 
general it may be 


cases between 
Fahr. In 


‘onger 


in most 
degrees 
that 
temperature is to be 


lower 
to a 
limits. 


said drying at a 
preferred 
short baking period at higher 

Resistance to moisture is a point of 
great importance in making cores since 
this determines the length of time that 


the core may be put into the mold be- 


fore casting. Binders containing lin- 
seed or other oils of a drying nature 
resist moisture to such an extent that 
the flasks may be closed a long time 


before casting with no harmful results. 


These cores also may be stored a 
long time and still be in good con 
dition for use. 

With reference to the surface pre- 
sented to the metal in pouring, it was 
found that the texture of the sand 
and its ability to pass off gases are 


equally important to the resulting metal 


surface. In some cases the surface ot 
the core was blacked but this is not 
recommended unless absolutely neces- 


Sar\ 
subjected to a 


the 


All the cores were 


series of tests to determine trans- 


verse, tensile, and crushing strength 
The results are shown in the accom- 
panying table Phe behavior of the 
various samples was observed under 
actual foundry conditions, the tumes 
given of were noted and finally the 
rejuvenation qualities were studied. 


Offer Device for Green 
Sand Bond Test 


\W. G. Morgan and E. M. Currie 
advise the standardization of all molding 
sand tests in a recent article in the 


Foundry Trade Journal of England. 


That it is absolutely essential for ‘the 
industry to adopt methods other than 
the costly and lengthy one of trial and 


error for testing foundry materials, but 


that such tests must be practical and 


not merely for use in a research labora 


tory is stressed by the authors. The 
article states: 
In our experience we found _ that 


the dropping test affords the most sim- 
ple and efficient way of determining the 


green bonded strength of a sand. How- 
ever, diverse methods of ramming. the 
test core make comparison of results 


somewhat difficult, but here again stand- 
the difficulty. 
the test bar 

plate Wi 


due to 


ardization will overcome 


With 


over 


regard to forcing 
the 

that 
pushing the 
attempt ‘to 


shown in 


edge of a glass 


found compressive stresses 


core gave variable results, 


and in an overcome this, the 
the 
and 


The 


frame in 


apparatus accompanying 


illustration was made has proved 


consistent in practice. apparatus 


shown consists of a which the 
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graduated slide 4 is free to move. Over 


the 


> 


attached at B is a 
to keep it 


slide and fabric 


covering C, weighted at D 


taut and smooth while the slide is with- 
drawn. The specimen, 1 x 1 x 8 
inches, is rammed in a corebox dow- 
celled to the frame at FE to insure the 


same position on the slide in consecutive 


tests. The frame is held rigid while 
the slide is withdrawn slowly and grad- 
ually, and the length of overhang at 
which the core breaks is taken as a 
measure of the strength in the green 
state. Contrary to ‘the usual practice of 
pushing a core over the edge of a 
plate and which is likely to crush or 











BRITISH SAND-TESTING MACHINE DI 
VISED TO SIMPLIFY OPERATION 





method the fab- 
slide 


free during 


this 
the 


distort the core, in 
leaves the 
the For 


bar | x 1 x 9 


ric covering to 
core absolutely test. 
sand a transverse 
tested 


vives all the 


dry 
centers 


necessary about 


inches between  8-inch 


mrormation 


the bond in the dry state and is simpler 
ind more accurate than tensile or crush 
ing tests. Permeability, or rather, lack 


of permeability is perhaps one of the 


greatest bughears with which the molde: 
has to contend, so that tests which will 
determine accurately this property de 
serve thorough investigation We find 
that a test piece smaller than 3 inches 
long x 1% inches in diameter does not 
give consistent results, due to ram 
ming so small a quantity of sand. Again, 
coating a dried test piece with wax 
may give an air-tight covering, but if 
the core is made and dried in a suitable 


box, the operation is simplified while the 


possibility of a reduction in the effective 


volume of the core wax soaking in 
is avoided. We think that careful con 
sideration of a green-bonded strength, 


( 


r dried, transverse test as ‘the case may 
be, together with a permeability, moisture 
will afford a reasonably 


or sieve tests, 


simple and accurate check on mixtures 


The 


Chicago 


Mangane se Steel Co., 
Ill., 


the foundry formerly operated by 


American 
purchased 
the 
Denver, and 


Heights, has 


Queen City Foundry Co., 


plans are being made to increase ca- 
pacity and revamp equipment to pro- 
duce manganese steel castings. J. M 
Blake, formerly metallurgist for the 
company, has been appointed general 
manager of the Denver foundry, and 


will be assisted by Kenneth Jensen, 


Manager of sales 


"> 
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Replaces Broken Screw 


By C. G. Spicer 
Recently through accident I broke 
one of the screws in a wood clamp 


and had to find something in a hur- 
ry to take its place. I removed the 
second screw and it for a pat- 
to make a mold which later was 
poured full of aluminum, In less than 
half an after the was 
broken the new one was cast, cleaned, 
filed and fitted in place. 


used 
tern 


hour screw 


Offers Evening Course 
in Foundry Work 


Pratt Brooklyn 


evening foundry 


institute, offers an 


course in practice for 


men engaged in tech 
The 


engineers 


engineering or 


nical work. course is designed 


especially for machine de 


signers, draftsmen, patternmakers, ma 
chinists and others to whom practical, 
first hand experience in such a fun- 


damental subject as the production 


asset 
the institute’s well equipped 
} h 


of castings would be a valuabl 

Work in 
foundry, lectures on the tec 
the 


short 


with 


nical features of subject, combine 


to form the intensive cours 


Jack Screw Employed to 
Break Band Wheel 


By Dan Hoffmann 


Barnes en 
Break- 
Nov 


An article by H H 
titled 


ing Scrap” 


“Dynamite Emploved for 


which appeared in the 


15 issue of THrE Founpry suggested 
the idea that readers may be inter 
ested in a method adopted here re 
cently in breaking a band wheel 16 
feet diameter, 24-inch face All we 
used was a jack screw and a sledge 
hammer. A piece of 4 x 4-inch 


scantling served as an extension to 


the jack. The jack screw and scant 
ling extend from the hub to a point 
on the rim midway between’ two 
arms. After the jack screw was 
tightened as far as possible, thus im 
posing a severe strain on the cast 
ing, the rim easily was broken out- 
ward by a sledge hammer. The jack 
and scantling were shifted around 
from point to point until the entire 
rim was removed from the = arms. 
The various arms were forced apart 
and broken in the same manner. The 
hub was drilled and cracked off by 
driving drift pins in the holes. In 
our opinion this method is preferable 
to the use of dynamite or any other 
explosive, especially when it is borne 


in mind that the average foundry em- 
not the 
manner of handling substances of that 


ploye is familiar with proper 


character. 
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Apprentice Training Live Issue 


OUNDRYMEN who are interested in the future 

of the industry and who care to analyze the signs 

of the times will find a certain significance in a 
statement recently made to the effect that approximately 
500 molders out of a total of 3000 normally employed 
in a prominent mid-western city have quit working at 
the trade during the past 12 months and have entered 
other occupations. Lack of steady employment in the 
trade to which they had served an arduous apprentice- 
ship may explain, to some extent, the action of a 
certain percentage. Also, it is possible that a number 
ultimately again may enter the foundry, but the great 
majority definitely have severed all connection and are 
lost to the industry. They have found more congenial 
and, in some cases, more remunerative employment 
elsewhere. The fact that building laborers in that 
particular city are paid the same rate as_ skilled 
molders, presents one of the aggravating features which 
confront the foundry owner who is honestly trying to 
operate his foundry on a fair and just basis. Supple 
mentary to the first statement is another to the effect 
that not more than 40 apprentices, in the regularly ac 
sense of the term, are engaged in learning the 
trade in the total number of foundries in the city 
Probably a nation wide survey would : 
the same condition prevails in every foundry center. 


ntea-l 
cepted 


disclose that 


Under conditions existing for the past year or two, 
with foundries running at 50 to 60 per cent of ca 
pacity, the supply of foundry operators, with few ex 
ceptions, has been adequate to meet production sched 
ules, Present imdications point to an era of returning 
activity and the foundrymen are in 
danger of finding themselves under the extremely un 
~ turning down profitable orders 
mechanical, economic and 
are responsible for conditions as they exist today in 
the foundry industry. The almost universal adoption of 
molding machines and other forms of mechanical 
equipment enabled foundrymen to keep abreast of 
orders for a steadily expanding market even without any 
corresponding increase in the number of skilled em 
ploves. ‘The same agency was largely instrumental in 
preventing the foundry industry from being swamped 
under the tidal wave of business that characterized th 
The wave gradually receded and as a con 
demand for men became less insistent 


prosperity and 


desirable necessity 


Several factors, social 


war years. 
sequence the 


In fact, for a time the available supplv exceeded 
e demand lhe manifold needs and activities of a 
steadily mcreasing population have not ceased in the 


interim and as a result the slack practically all is again 
taken up and the foundry equipment and personnel no 
longer 1s several jumps ahead of the descending load. 


\ndrew Carnegie is credited with establishing a 
policy tor making all needed repairs and changes in 


lant and equipment during dull trade periods. What- 
ever other qualities he displayed no person can ques- 
tion the business ability and uncanny foresight of the 
shrewed little Scottish iron master. Many present 
day foundrymen are inclined to follow his example in 
so far as providing means for supplying future found- 
ry operators is concerned. Many employers for reasons 
which they consider good and sufficient are opposed to 
train their help. Others are willing to install a system of 
training, but are at a loss to know how to go about 
it. To the latter class and to any other persons in- 
terested in the subject a mine of information is avail- 


able in Bulletin No. 87 recently issued by the federal 
board for vocational education, Washington 




















Trade Outlook in the Foundry Industry 


ITH the holiday season past, foundries give in- 

dication of their confidence in better business 

conditions. Many are operating on orders 
incomplete from 1923. Purchases of coke and pig iron 
are increasing, and strengthening prices are noted in 
scrap and many grades of iron. Factors which sup- 
port the castings market are favorable and increased 
orders are expected with advancing spring. Basic de- 
mand, resting upon such requirements as railway ex- 
tensions, building construction, automobile manufacture 
and development of public service utilities is sound, 
while other miscellaneous sources of castings orders 
such as the manufacture of electrical supplies, household 
machinery etc., are active. 
Production of all grades of pig iron 
registered a gain in December, ac- 
cording to statistics compiled by /ron 
Trade Review. The December total is 


Iron Output 
Increases 


roads are able to handle the winter peak in a satis 
factory manner. Car and locomotive purchases again 
are appearing, while inquiries are increasing. Build 
ing construction is holding to a new high winter level, 
and is bringing a steady demand for heating and sani- 
tary castings and miscellaneous hardware and building 
needs. 

An unusual feature of the winter has 
been the phenomenal buying of cast 
iron pipe. According to the depart- 
ment of commerce, the orders received 
by 12 establishments during November 
totaled 118,995 tons, while the pro- 
duction of the same firms during that month was 80,- 
945 tons. By way of comparison, the previous month’s 
orders were for 119,947 tons and the production was 
88,696 Municipalities again are buying pipe 
from public corporations 


Pipe Orders 
Heavy 


tons. 


while the demand service 














given as 2,905,806 tons, an increase of and other private sources have been large. Cast iron 

nearly 15,000 tons over the preceding pipe foundries are booked full for the next three to 
month. The past year was exceptional in the annals five months. Automobile manufacturers are hopeful 
of iron production. The total for the year is given for the continuation of good business during 1924 
as 40,019,129 The output of all 
gross tons, ex- classes of automo- 
ceeding the previ- Prices of Raw Materials for Foundry Use biles for Novem- 
ous high mark of CORRECTED TO JAN. 9 ber is given by 
1916 bv over l.- . : woun : : : Scrap the department of 
000,000 tons. The N. neal ne. SE to 22.0 ee a oe commerce as 312, 
last half of the * ; om Ph <- <i e “a =— a ae — 7 : 594. This is a de- 
year showed a N Foundry, Buffalo N Chicago t cline of 14 per 
slight loss when Ras M4 7 : A ene = cent from Octo 
‘ompared with the u » & — Bu “ht ber, but is a gain 
first half, but the Cute C Ch ot over $l pet 
output of the last Saigge * cent when com 
month indicated Wise ty foundry, col M pared with No 
that the trend vember, 1922 
again is upward . The _ production 
(he December figure of 709,127 tons of merchant iron tor the first 11 months of the year is given as 3,316, 
show loss in these grades of 17,559 tons compared OOO and early reports indicate that 1923 will have 
with the November production of 726,686 tons of met established a record of over 4,000,000 automobiles 
chant iron. On a daily average basis, December showed manufactured Many manufacturers have specified 
im output of 22,875 tons per day of merchant pig, ate their 1924 castings requirement, and early pur 
loss ¢ 1348 tons per day when compared with the chases of steel indicate no abatement in the demand 
previous months average of 24,223 tons. One mor Malleable castings production for November, accord 
furnace was in blast on Dec. 31 than on Nov. 30 ing to the department of commerce, totaled 52.727 
giving a total of 231 active stacks at the end of the’ tons, with 107 plants reporting. Compared with the 
vear. During the month of December, five merchant capacity of these plants at 107,350 tons per month. the 
stacks were blown in and five blown out. Increasing foundries reporting operated at the rate of 49.1 per 
demand for foundry iron is reported nt of capacity Orders booked dropped slightly 

Rural districts are expected to con helow the production total given. 

tribute to the demand for all classes Brass foundries in general are active 
Farm Needs) of commodities during 1924 The The Ohio State Foundrymen’s seen 
Grow price spread between agricultural prod Nonferrous ciation notes the November opera 

ucts and manufactures articles is less Operations tions of nonferrous foundries at 69 

pronounced ; co-operative marketing per cent of capacity, an increase of 
nd better financing are bringing about greater buy 5 per cent over October, New York 
ing ability, and the demand for ini lements, tractors es on nonferrous metals, based on quotations in the 
ind farm machinery which has backed up for several ly Metal Trade of Jan. 9, follow: Casting copper, 
vears is intensified. In manv communities, farm ma 12 62! 2 electrolytic copper, 12.75c; Straits tin, 
chinery has been handed about for common use and 48 .00c¢: lead, 8.25c: antimony, 10.00c: aluminum, No 
thus the effective life of the equipment in service has 12 allov, open market, 23.50c to 24.00c. Zinc is 6.40c. 
been shortened. Freight loadings continue at a high J: St Tons. II. Average daily prices for December 
level, indicating the tremendous volume of business in fojlow: . 
transit. Loadings of coal and lumber are heavy, while . (New York Quotations) 

: : ‘ “i a ss Castings Electrolytic Tin Aluminum Zit 

the shipments of ore, iron and finished metal products (Copner Copper Lead Straits Antimony 98-99 St. Louis 
ire large. For the first time since the war, the rail- 795 13.106 7.776 44.087 9.106 96.37 or 
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Coming’s and Goings of Foundrymen 








LARENCE H. HOWARD, presi 


dent of the Commonwealth Steel 
Co., has been appointed — by 
Governor Hyde a member of _ the 


St. Lous board ot police commis- 


Mr. 


advocate of jriendly 


sioners Howaid, who always has 


relations be 


pechn an 


tween employer anil employe, has an- 


which he 
will introduce into p-lice affairs. He 
$25,000 


in Grantte City, and a 


nounced a number of new ideas 


re- 


cently gave a site tor a com- 


unity house few 


tract 


Tor 


extensive 
Missouri, 


which 


months back donated an 


Iron county, 


Cine 


of land in 
Boy 
Howard 


> 
« Boy scouts to 


Scout camp thing 


Ml to do is tO Use 


+} 


proposes 
report automobil 
speeders 

Wilham 1 
Bay State 
Mass., 


Plainville Casting  ( 


loreman 
West- 
roreman 


Plan ” 


formerly 
Co.. 


Crump, 
f the Foundry 


has been made 


with Her- 


Manheim, 


(). Buch, formerly connected 


hey Machine & 


made 


Foundry Co., 
foundry superintend- 


Be nler 


i’a., has been 


ent for the Burnham Corp., Lan 
caster, Pa 

John 
Cars has 


J. & W 


resiyvie d 


McKenzie, who for the past six 
superintendent ot 
Holyoke, Mass 
Mr. Me 


dis 


been foundry 
Jolly, 


position 


Ii 
his 
Kenzie will locate 
trict 

ManaLer of 
Mich., 
Rutgers 
team this fall, was chosen by Walter 
all Amer- 


Hazel, 


Foundry C 


formerly 
Marshall, 
the 


Homer 
the Flint 
Ww played football on col 
lege 
ends on his 


Camp as one of the 


can football team 


( N 


nection 


Leonard has severed his « 
Leonard & 
Faunton, Mass., and has joined 
the 


known as 


with = the Baker 
establish 


the 


with C. J. Hamilton in 
ment Of a 
Leonard & 
ton, Mass 

Dr. Richard 


returned 


new tonndry 


Hamilton Foundry at Taun 


who recently 


Moldenke, 


from a trip abroad, discussed 


European conditions at a meeting ot 
the Newark 


Downtown 
the 


association 
Newark, N 
Dr 


Foundrymens’ 


at the club, 


1., on evening of Jan. 9 


Moldenke, with a group of American 
foundrymen, visited England, France, 
Germany and _ Italy. 

Archer A. Landon, vice president. ot 
the American Radiator Co has re 
signed. Mr. Landon entered the employ 


in 1895 as superintendent 
The 


consented to 


of the company 


the Kalamazoo olant 


company 


that he has 


announces 


ScT V¢ 





as counsellor to the executive commit 


tee m the United States, as well as 


counsellor to the advisory board in 


Paris, France, where he will spend a 
portion of his time, 

} H. Haslam, retained hy  Had- 
helds, Ltd., Sheffield, Eng., to assist 
in the development of that company’s 
interests in America, was formerly vice 
president of Mackintosh-Hemphill  Co., 
Pittsburgh, and recently with the Steel 
& Tube Co. of America. He is a 


Bradford ‘Technical 


One ot 


the 


England. 


graduate oft 


college in his first 


experiences with the metalworking = in 


superintendent of — the 


Pressed Steel 


dustries was as 


Pittsburgh plant of the 
Lar Co, 
Hadhtields, 


president ol 


Co., 


Incidental to his duties with 


Mr 
the 


Haslam has been made 


Hadtield- Penfield 


1 


steel 
Bucyrus, © 

M. Bird has 
tests at the 
sethlehem 


Robert resigned as engi- 


neer of Bethlehem _ plant 


of the Steel Co. to associate 
1206 


bu8i- 


himself with George | Pettinos, 


Locust street, Phila‘ielphia, in the 


foundry supplies 
Mr Bird Is a 
American 


and 1s 


ind plumbag vice presi 


dent of the society for Steel 


lreating member of — th 
and oT! 
Ma 
1 
mechanical eng 
1902. he 


Bethlehem 


Automotive [Engineers 


society ot 


the American Society for Testing 


terials Graduated as a 


Lehigh university in 


the 


neer at 


entered employ oO! the 


Steel Co. and was advanced to the 


position of engineer of tests. 


F. A. Committee Will 
Make Tests 


A. 


In an account just made public of a 
meeting held Dee. 15 at Detroit of the 
gray iron committee of the American 


loundrymen’s association and members ot 
the A-3 gray the 
\merican Testing Materials, 


committee on iron of 
Society for 
this coun- 


taken at 


is recorded the first activity in 


try resulting from the action 


the recent Paris Foundrymen’s congress 
in the interest of a standard international 
arbitration test bar for gray iron H. 
b. Swan, Cadillac Motor Co., Detroit; R 
S. MacPherran, Allis-Chalmers Mfg. Co.., 


Milwauke¢ Willard Rother Buffalo 
& Machine Co. Buffalo; J. K 


Stoddard, Detroit Testing Laboratory, De- 


Foundry 


troit, and E. J. Lowry, Hickman, Williams 


& Co., Chicago were the members of the 

\merican Foundrymen’s association com- 

mittee present Walter Wood, R. A. 

Wood & Co. Philadelphia; Dr. Richard 
76 


Moldenke, 
Diller, THe 
of the American Society for Testing Ma- 


Watchung, N. J., and H. E. 


Founpry, Cleveland, members 


terial committee, also attended. 


Correspondence between officers of the 
two associations was read in which it 
was shown that H. B. Swan had _ been 
elected to the American vacancy on the 


international arbitration test bar committe« 
nations : 
America, Italy, 
Belgium, Switzerland and Czecho-Slovakia. 


which is composed of eight 


England, France, Spain, 


Emile Ramas, Paris, is president and E 


C. Ronceray, Paris, is secretary. 


\ resolution was adopted authorizing 


the committee to purchase a Freemont 


machine to be delivered 


the 


Portevin testing 


to members of committee to enable 


examine their castings for 


them to 


and to the results ob- 


the strength of the individuaily 


strength compare 


tained to 


cast test bars It also was decided to 


conduct experimental work on round test 


bars Test bars of 1.2, 1.3, 1.4 and 1.5 
inches diameter are to be considered. The 
bars shall be cast on end, one to a mold 
21 inches long and_= shall be tested o1 
18-inch centers. The bars shall be similai 
in design to the present American Society 


for Testing Materials arbitration bar with 


the exception of the dimensions noted 
The molds shall be made either of dn 
sand or cores. The test bars shall not be 


tumbled or machined and in case the bars 


are shipped to a distant point for testing 


they shall be packed in sawdust or similar 


material At least 12 bars shall be cast 
from the heat and from the same ladle 
Six of the bars shall be tested by the 


maker and the remaining six are to be sent 


to the committee for supplementary tests 
The analyses of the sets of test bars 
shall be sent to the committee along with 


results of the individual foundry strength 


tests 

In order to gain further information 
in regard to the results to be obtained 
from the different sized bars used by 
British foundrymen set of 12 test bars 


molded singly, on end, in dry sand or core 


molds are to be made by individual found- 


ries The bars are to be 0.875 inch in 
diameter and 15 inches long: 1.2 inches 
in diameter and 21 inches long; and 2.2 
inches in diameter and 21 inches long 


The 
with 


bars are to be tested in accordanc: 


the plan outlined in the preceding 


The 0.875-inch 


up to M4 


paragraph, diameter bars 


shall 


section; 


represent castings inch in 


the 1.2-inch bars, up to 


? 


castings 
2 inches in and 


the 
inches in 


section 2.2-inch bar 


castings above 2 section 
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Expand Seattle Group 


Seattle 
enlarged the scope of their recent. or- 


Gray iron founders of have 


ganization by including § discussion of 


business conditions at their meetings. 


Steps 
quotations on castings to a time basis in- 


have been taken toward changing 


stead of a pound basis. Improvement of 


trade conditions is under consideration 


and promoters of the organization aim 


and a better feel- 
No effort is 


but 


at higher trade ethics 


ing among competitors. be- 
ing 


business below cost is being discouraged. 


made to regulate prices, taking 


Filters Metal Through a 
Layer of Slag 


Many of the foundryman’s troubles 


are due to impurities in the metal, 
either directly combined with it as 
sulphur in the form of iron and man- 
ganese sulphide, or as nonmetallic in- 
clusions. Several methods of more or 
less value have been developed to 
rid the iron of these impurities. <A 
method of filtering iron through slag 
to remove impurities has been pat- 
ented by Llewellyn Jones, Muncie. Ind.. 
United States patent No. 1472006, The 
process is shown graphically in_ the 


accompanying illustration 


A slag of suitable composition to 


accomplish the results desired is placed 


in a cylindrically shaped retainer, as 




















THROUGH SLAG 
COMPOSITION 


FALLS OF A 


SPECIAL 


METAI 


allowed to 
disk 


will resist the action 


idicated, and the tron 


ill onto a circular perforated 


f material which 


f heat and the molten metal, sup- 
vorted on the molten slag. The iron 
rickles through the disk and falls 
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wartee 
ovrT.er 











SECTIONAL ELEVATION OF ANGLE COMPOUND COMPRESSOR SHOWING RELA 
TIVE POSITION OF THE HIGH AND LOW PRESSURE CYLINDERS 
through the slag to the bottom where of the unit to be operated either by belt 
it collects in a_ basin It is claimed or through direct connection to an electric 
that the heat of the molten iron fall motor or an oil engine or coupled in 
ing through the slag ordinarily will pairs for direct motor drive Wafer 
keep it molten. When the slag tends air valves inlet and discharge and fully 
to freeze due to abnormal conditions automatic are seated in pairs in tandem, 
the heat can be increased by the ad one pair in each port, providing larg: 
dition of aluminum to the slag, it is valve area and small clearance space 
said. This gives a thermit reaction They are held to their seats by air 
with the oxides in the slag with the pressure and after opening are returned 

evolution of heat to place by annuller springs 
_ The intercooler is a substantial, rec 
tangular, cast iron shell divided into three 
Introduces New Features compartments contaiing three nests of 
in Compressors copper or aluminum tubes through which 
cooling water circulates. The machines 


Wafer air valves and three-pass counter 
added 


iorm 


current intercooler formerly only 


when specially ordered, 
of the 
compound compressors made by the 
Machinery Co., 
ranging from 450 cubic feet capacity to 
3700 feet 


sures up to 120 pounds. 


now part 
angle 
Sulli- 


S1Z¢s 


regular equipment of the 


van Chicago, in 


cubic and at working pres- 


This particular 


type of machine shown in the accom- 
panying illustration, has been developed 
gradually from a design that first was 


placed upon the market 15 years ago. As 


a result of improvements from time 


to time it is now claimed to present many 


desirable features including economy of 
space, high efficiency, low power con- 
sumption. It is stated that the accurate 


balance of the reciprocating parts of the 


high and low pressure members reduces 
vibration to a minimum. Flexibility of 
operation is assured through the ability 


are built in seven unit sizes 


Cupola Charging Sheet 


Question: We the 
preparation of a printed form on which 
to record the various 
materials taken to the cupola daily when 


are interested in 


weight of the 


melting iron. Would you be kind 
enough to indicate the size and shape 
of such a sheet and also suggest the 
proper captions for the different col- 
umns. 

Answer: Obviously it is impossible to 
suggest a form that would meet the 
requirements of every foundry. The 
size and shape will depend to a great 
extent on the daily tonnage melted 


One foundry might well get along with 
a sheet 3 x 4 inches provided with 


three columns, one each for the coke, 
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CHARGING SHEET FOR ORDINARY JOBBING 


pig iron and scrap; while a_ second 
might need 8 or 10 columns to enter 
the many component materials entering 
into the daily charge, necessitating the 
use of a sheet 10 x 12 inches. 

The accompanying illustration shows 
a typical sheet for the average 42-inch 
cupola melting iron for miscellaneous 
castings and having a daily capacity of 
from 10 to 20 tons. We suggest that 
you adopt the sheet in its entirety or 
‘liminate any of the items which you 
do not need, then consult your paper 


supply man and ask him to suggest a 


suitable size for the sheet. The printet 
receives his paper in certain standard 
sizes and while of course he stands 
prepared to cut the paper to any size 
specified by his customer it is plainly 
good business practice to order yout 


paper cut from stock that will mak 
the least waste. [he sheets may be 
provided in pads or punched in loose 
leaf form for convenience in filing. 


Chrome-Nickel Cast Iron 


the addition of 1 


The effects of 


chromium bearing pig iron ( 

cup i ( irge are Set forth 1 
booklet published by the Bethlehe: 
Steel Co Bethlehem, Pa Uses tor 


nickel-chromium cast iron are pointed 
and analyses for castings {1 


] 


r. 
ica, a \ 


out 


special purpose are recommen 


articles written by Richard Moldenke, 


dealing with this class of iron are in 
cluded The one letails the proper 
method of operating the cupola when 
using nickel-chromiun iron in the 


mixture and touches on everv phase 
of the melting operation. The other 
article takes up the metallurgical 
hows tl 


side 
of the problem and s 1e effects 
of the different metalloids on cast 
iron containing nickel and chromium. 


Results of many tests are tabulated, 





-chromium iron are recommended 
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Foundrymen’s association, was _ read, 
expressing the appreciation felt by 
the American delegation of the hos- 
pitality which was received’ while 
the delegation was in Great Britain 
last summer. V. C. Faulkner, presi- 
dent of the London branch of the In- 
stitute of British Foundrymen, was 
presented with a gold fountain pen 
by Oliver Stubbs as an expression 
of appreciation of his services to the 


institute. 





Introduce New Lifting 
Platform Truck 


Rugged construction and high mech- 
anical efficiency are features claimed 
for a new model elevating platform 
truck introduced by the Yale & Towne 
Mig. Co., Stamford, Conn. This truck 
combines both high and _ low lift 
features, giving a transportation unit of 
practically universal application. It can 
be used to lift loaded skids from the 
floor and transfer them to a given 
place, and to raise loads piled on its 
own platform. 

The lifting and lowering mechanism 
is electrically controlled and is of the 


triple, spur geared reduction type. The 
spur gear unit power axle is simple in 
construction, thus holding the overhaul 
and maintenance cost to a low figur¢ 


The axle is the same as used in ot 


trucks of this type made by this com 


HAVING PARTS INTERCHANGEABLE WITH 
OF SAME SERIES 











New Activity Not Broadening 


Foundry Equipment Orders on Books Large and Manufacturers Look For An 


Increasing Amount of Orders—Sand-Blast and Dust Arrester Sales 


in Fair Volume—Little New Construction Reported 


OUNDRY manufacturers are 


equipment 


most universally hopeful of the future and an 
ticipate an active year. This feeling 1s en 
couraged by the fact that orders on the books 


of the leading equipment firms are approximately 


equal to those on the books the early part of last 
machinery includ 


year. Export sales of foundry 

ine molding machines amounted to $29,504 in the 
month of October, according to the report of the 
United States department of commerce. The larg- 
est sales were made to Great Britain and her col- 
onies, British India having taken $12,765 worth 
and Canada $8984 worth. Great Britain spent $1131 
for equipment and Australia $2444, while the pur 


chases of no other country amounted to $1000. The 
W. W. Sly Mig. Co., Cleveland has made sales ot 
tumbling mills to each of the following firms, Au- 
burn Foundry Co., Auburn, Ind., Lavelle Foundr: 
Co., Indianapolis, Ind., Southern Brass Works, 
Portsmouth, Va.. Pierce-Brown, Inc., North Tona- 


wanda. N. Y.. and the National Malleable Castings 


Co., Toledo, O., the latter company purchasing 12 
mills. The orders also included two large con 
tinuous tumbling mills which went to the Fora 
Motor Co., Detroit. The same company sold a 
dust arrester to the Ford Motor Co., Walkerville, 


Ont., Canada. The Ferro Machine & Foundry Co., 
Cleveland which recently installed two sand-blast 
rooms made by the Sly company has ordered two 
additional rooms with dust arrester equipment. The 
Dodge Steel Co., Philadelphia closed on an acid 
lined electric steel melting furnace with the [lec 
tric Furnace Construction Co., of the same city. 
An electric or hand power squeezer machine fo: 
making castings up to 40 pounds in weight and 
measuring 18 x 24 inches is being sought by the 
Walton Foundry Co., Walton, N. Y. Sand _ blast 
and dust arrester equipment has been sold by thi 
Pangborn Corp., Hagerstown, Md., to the American 
Radiator Co., Buffalo, N. Y., the Humphreys Mfg 
Co., Mansfield, O., and the Columbia Steel Corp., 
Torrance, Cal 


Movement Slow in Pittsburgh 


kK XCEPT in the case of needed small equipment, found 
ry equipment sales in the Pittsburgh area have not 
achieved the prominent place it was expected they would 


occupy by now. However, sellers are optimistic concerning 


the outlook and from the inquiries now in hand are great 
ly encouraged, particularly those firms disposing of mold 
ing machines and kindred equipment. Two or three sales 
of large molding machines to car wheel manufacturers 
have been arranged and before the month is out a large 
number are due for closing by other foundries. Foundry 
operations slowed down considerably during the holidays 
and consequently sales of riddles, flasks and other smaller 


supplies have been limited. The Standard Sanitary Mig 
Co., is tabulating bids on its large list of machine tools 
ind foundry equipment for its new Baltimore, Md., plant, 


well as on its six cranes for that shop These last 


79 


ire more OI less spe il 1 Chnaracte! l if 
handling metal, etc., in its Allegheny and N Br 

Pa., plants having been adopted for the 1 $ 

as practicablk One or two co oven ( 

the trade here as well as cupolas Re ( ( 
polas taken by the Whiting Corp lu t] 
Louden & May Foundry Co., Salt | ( Uta 
The Gallmeyer & Livingstone Co., Grand R s, M 
and the Bucyrus Co., Milwaukee, each purchased tumbling 
barrels from the same manufacturer, the ladl were pu 
chased by the Hughes Tool Co., Houstor Texas, while 
the Damascus Crucible Steel Co. New B Pa 
bought three 5000-pound worm-geared ladles The « ( 
orders from foundries have not been numerous although 
several are scheduled to be placed before ie end o Janu 
ry The Union Steel Casting Co., Pittsburgh. bought a 
5-ton crane from a Michigan manufacturer and the Amer 
can Locomotive ( oO., New York, bought a 5-ton handpower 
b crane from the Whiting Corp 


Advance Looked For in Chicago 


TH market for foundry equipment in the Chicago 

district has not yet freed itself from the spell of inertia 
woven by the holidays but equipment makers in general 
ook forward to an early pickup Foundries have much 
prospective business ahead but are somewhat hesitant to 
buy either raw material or new equipment until this 
business is definitely on their books The National En 
gineering Co. has placed its sand mixers in the plants of 
the Elyria Foundry Co., Elyria, O.; the Jewell Steel & 
Malleable Co., San Francisco, and the Lorain Steel Co., 
Johnstown, Pa. The Whiting Corp., Harvey, Ill, has sold 


six 36 x 48-inch tumblers to the Central Malleabk 
Co., Franklin Park, IIl.: 


Castings 


a cupola both to the Birmingham 


Stove & Range Co., Birmingham, Ala. and to C. A 
) - 1 P ‘ : 

Barfield, Macon, Gia., also three cupolas to the Standard 
Sanitary Mfg. Co., Pittsburgh It is reported that the 


foundry operations of the J. I. Case Plow Works at Ra 


cine, Wis., are on the increase. The Moline Plow Co. 
Moline, Ill, is understood to be planning, as part of its 
reorganization, to dispose of its tractor works at Rock 
Island, IIL, and its harvester plant at Poughkeepsie, N. Y 
It has gray iron foundries at both places and a brass and 
aluminum foundry in addition at Rock Island The Ad 
vance-Rumely Co. has taken over the Aultman & Tavlor 
Machinery Co., Mansfield, O., and will continue to market 
its line of machinery but it is understood operations of 
the Aultman & Taylor company will not be changed at 
present. Sand-blast equipment has been sold by the Pane 
born Corp., Hagerstown, Md., to the Holmes Foundry 
Co., Port Huron, Mich., the American Range & Foundry 
Co., Minneapolis, Minn., the Benton Harbor Malleable 
Iron Co., Benton Harbor, Mich., and Williams. White & 
Co., Moline, Ill, the latter also taking a dust arrester 
Outlook Bright in East 
A! THOUGH not coming back with the rush that char- 
acterized business at this time a year ago, buying in 


foundry equipment is improving, with the outlook satisfac 


torv, to most sellers An encouraging feature is be 


to 
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ound in the buying of supplies Foundries generally ar Whiting Corp., Harvey, IIl The Dodge Steel Co., Phila 
anticipating their needs well ahead, and are buying in a delphia, purchased a tumbling mill from the W. W. Sly 
substantial volume that indicates clearly that they are ex Mig. Co., Cleveland. Some equipment has been purchased 


] ~ oat 
pecting good business ove! the next fev months at least by the Yonkers Foundry Inc., Yo N \ 


11¢ KCTS, 


(he iron and brass jobbing foundries in this district ar¢ i 5-ton electric crane, with 48-foot span, which also went 
operating on an average of about 50 per cent Foundries to the Whiting Corp The Standard Sanitary Mig. ¢ 
producing soil pipe and other items used in connection wv it] building a new plant at Baltimor is reported to 
wuilding are in a much better position working in many) closed on its lst on seven electric cranes As tl pl 
nstances at capacity with their production well booked vill not be in operation much befo i. it , . 
ead [he present outlook in the building field tor this able that action on the lighter equipment will not b | 
eal s the best it has ever been, and it appears likely that or son Tinie Sand-blast equi] lent s re¢ sOl ) 
nerations at foundries supplying this trade will continu the Pangeborn Corp Haverstow1 Md. to the Par Vl 
ctive With industrv still in the grip of winter, Itth ine Co., Shortsville, N.Y * Ss wt ral ' 
new building is being undertaken Consequently most th an advance in pitch core compounds 
uving of equipment is for replacement purposes iF stronger attitude upon the part of the val 
cluded in recent buving is a cupola for the Guerney Heater producers In o Cast p t 
Mig. Co., Framinghan Mass., this business going to th mount to 20 per ce 








What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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